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Almost One Hundred 
Gear Cutting Machines 


are now necessary to supply 
the demand for Nuttall Cut 
and Planed Gears; this enor- 
mous demand can justly be 
accredited to the gear users’ 
preference for material of 


recognized merit. 

The trend of opinion on 
the gear question is toward 
the Cut and Planed product, 
and as there are various types 
of perfection represented in 
Cut and Planed Gears, you 
make no mistake in stand- 
ardizing on “ Nuttall Make,” 
because this line of Gears is 
guaranteed to be mechani- 
cally and practically perfect 
always. 


R. D. Nuttall Company, 
Pittsburg, Pa. 
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Tool Department. 


e 
Taps Milling Cutters 
Our special process taps are made uni- All sizes, kind and shapes ; standard 
form, and have one-third longer life and special. ‘ 
than any other made, 
Punches and Dies 
Spiral punches are easy on the plate, 
and on the machine. All sizes in stock, 
Kecentric ground reamers give a 
smooth glass surface, and will not 9 
Echols’ Patent Taps 
chatter, because the cutting edge is 
supported. The interrupted thread tap is the only 
one for tough steel, copper, etc. Clears 
itself where others clog and wedge. 
Ratchet Drills 
The Renshaw ratchet is the lightest Gauges 
and strongest made; each part. of Plug, ring, caliper and thread gauges, of 
drop forged steel; feed automatic. the highest standard quality obtainable. 


SEND TO NEW YORK OFFICE FOR ILLUSTRATED SMALL TOOL CATALOG. 


PRATT @ WHITNEY CoO., 


136-138 Liberty Street, New York. | 
Works: Hartford, Conn., U. §. A. i 


OFFICES: 


Boston: 144 Pearl Street, Philadelphia: 21st and Callowhill Sts. Pittsburgh: Frick Building. i] 


Chicago: 46 So. Canal St. St. Louis: 516 North 3d Street. Dayton: 133 Salem Street. 
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Some More Points About Grinding. 
BY C. H, NORTON, 

Tecumseh Swift and F. Thornley at 
pages 345 and 353 have shown an interest 
in what I have said about grinding, and 
I wish to thank them most sincerely. It 
Was to provoke some interest in what | 
know to be an important machining proc 
ess that | wrote the article referred to, 
and it certainly gives me pleasure to know 
that what I said did net meet with the 
customary reception, “It can’t be done.” 

Mr. Swift says that | am under obliga 
tions to write “What IT Know About 
Grinding.” Now, | shall have to plead 
ignorance when it comes to that. for the 
subject is growing so rapidly with every 
day's experience, that | prefer to call it 
“More Points About Grinding,” and if 
more points will bring out more interest 
and more discussion | shall be willing to 
give them, for the points will always be 
ready as fast as we are ready to digest 
them. The field for study is in my opin 
ion larger than any other field) machine 
builders have ever entered. We have lost 
many valuable vears, but by what has re 
cently been accomplished the field is 
thrown wide open for study and work. 

I had not presumed to tell how to grind, 
hut to call attention to the fact that grind 
ing had been misunderstood, and to draw 
out interest by telling things that are ab 
surd, yet are so common. These absurd 
things are common. because we have 
blindly followed our “grandads” and our 
prejudices, Now, let us go at the prob 
lem in a businesslike way, and if what | 
have said will start, as Mr. Thornley says, 
a “profitable discussion.” [ shall have 
heen well repaid 

Mr. Swift says he has learned that a 
cubic inch of steel per minute can be re 
moved by grinding Hle says also that 
this is a surprise to most mechanics. I am 
aware that itis; but really why should it 
he a surprise?) Why is there anything 
more astonishing about this the 
statements about the removal of metal 
with the newer, heavier lathes and high 
speed steels? In the latter case we are not 
astonished because we clearly understand 
that the results are due to. suitably de 
signed machines and superior cutting 
steel, We know we can remove steel by 
turning just in proportion to the weight 
and convenience of the lathe, amount of 
power used and the quality of the cutting 
steel. Why should we not use the same 
reasoning with egrimding? Commercial 
grinding is not light work, and heavy, 
convenient machines and rapid cutting 
Wheels will remove stock rapidly for the 
same reason that heavy and convenient 
lathes and the best quality of cutting 
steels will turn rapidly 

Imagine a manufacturer, after hearing 
the story of the possibilities of the rapid 
reduction lathe, as demonstrated by the 
Bullard and Lodge & Shipley machines. 
deciding to demonstrate the truth of these 


stories by buying a lathe with half the 
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power at half the price. Of course you 
would laugh at him. But this is just the 
way we have been doing with grinding 
We have been “rigging up” our old lathes 
and buying grinding machines suitable to 
grind work very small because they would 
just swing our largest piees We never 
use this reasoning when dealing with 
profitable turning; we know better 

Many times T have met intelligent manu 
facturers who have said they were now 
grinding their work, and have shown me 
with pride their grinding machine. which 
was really a lathe so old it might have be 
longed to their grandfather, and on the 
carriage was mounted a wheel so small, 
and of so inferior material, that, compared 
with the work it was to do, it was like 
placing the new rapid cutting steels in a 
little 10-inch lathe made twenty-five vears 
ago, and attempting to compete with the 
modern rapid-reduction lathes remoy 
ing stock rapidly In the opinion of the 
writer, grinding will not stop at 1 cubie 
inch per minute, but will go on and on as 
the trade is ready to receive it, until a 
sizing cut representing many cubic inches 
will be ground in a minute 

[trust | may be pardoned for introduc 
ing a bit of personal experiénee, for it is 
in line. Years ago L believed that grind 
ing could be made to reduce the time of 
‘izing as well as finishing work, but in 
pite of all efforts to do so, could not get 
the (opportunity to demonstrate it by a 
working machine. [| have long believed 
it feasible to restore worn piston rods for 
locomotives and all similar work without 
turning in lathes, but all with whom | 
consulted assured me that such a proposi 
tion was absurd. Time has intervened, 


and | have recently had the pleasure of 


seeing a workman at one of the prominent 
railway repair shops grind piston rods for 
repurs without any turning: the actual 
time of grinding being eight minutes each 
The lathe work time has heen 1 hours 
for the same job, not so well done. Some 
idea of why it was possible to grind these 
rods. in such short time may be obtained 
when we realize there were 13.500,000 cut 
ting points in contact with the work ever, 
minute, and that the machine was heavy 
end powerful 

Mr. Swift) asks the usual question 
“How about grinding up into the corners 
or against the shoulders?” This the 
question the grinding machine man has te 
answer first of all, and to one experienced 
in grinding this seems the strangest ques 
tion of all: it is like asking a file dealer 
how he is going to file a round shaft up 
near the shoulders The answer to Mr 
Swift's question is simply this: The shoul 
ders are all made by the lathe and finished 
to the right length and position. Usually 
this is done before grinding, but many 
times it is better to complete the shoulders 
after grinding. The grinding wheel grinds 
the cylindrical portion clear to the shoul 
der. 

Ix the movement of the grinding ma- 
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chine when reversing accurate enough to 
just touch the shoulder at every stroke 
No, most certainly not, and this is no 
more necessary than it is for the lathe to 
turn a shoulder in the right place without 
the aid of the operator Che professional 
toolmaker, when operating a grinding ma 
chine, spends much of his talent in trying 
to accomplish this feat, but the practical 
grinding machine operator sets the ma 
chine to reverse a short distance from the 
shoulder, then at the proper time during 
the operation moves the table by the hand 
wheel and carefully trims the stock cleat 
to the shoulder, and, when necessary, by 
this means can true the shoulder up alse 

Where work is turned Cand it always is, 
of course, when there are shoulders ) 
unnecessary to leave over 1-32 inch diam 
eter to be ground off: in which case it is 
just as simple to grind the evlindrical size 
clear to the shoulder, leaving a corner of 
not larger radius than is usual, as it is to 


good 


turn the same with a tool; but 
to defeat the introduction of grinding 

to imsist upon having sharp, razor 
corner left in the shoulder, then 
prepare the work by leaving all the 
material in the shoulder vou can; this 
will defeat it, for the grinding ma 
chine man will leave you disgust, 
as he should It is easy to grind in 
a sharp cornered shoulder with a wheel 
made for that purpose. We all know. 
however, that sharp corners are not neces 
sary in these times, and rapid grinding 
can be done with a wheel that will leave 
a fillet of very small radius when remov 
ing only 1-32 inch from the diameter. If 
for any reason it is necessary to have a 
sharp shoulder, it is better to make it so 
inthe lathe. It is not necessary to “neek 
down” for shoulders, but it 1s necessary 
to make them in the right place with the 
lathe The grinding machine is not a 


forming machine: the lathe must do that 


work 

When a visitor at our works wishes to 
know what can be done in the wavy of 
‘necking in” with the grinding wheel 
lone, we show him a model Phis model 


convineing proof that it is possible to 
cut mm any depth with the emery wheel 
reating the shoulder It is not, how 
ever, practical in my opinion, except im 
some unusual case Phe lathe is still the 
proper roughing and forming machine ; 
but the grinding machine is now the prop 
er sizing and finishing machine for all cyl 
indrical work, whether it 1s to be aceurat 
or maccurate, well finished or rough fin 
ished 

Mir. Swift savs he has learned that em 
ery does not adhere to the surface ground 
He tells of his early experience rubbing 
valve seats to fit by putting loose emery 
between the surfaces and forcing the em 
ery into the metal. I remember doing 
this same thing vears ago and somehow 
it seems perfectly natural that the emery 
should imbed in the metal, but it never 
did seem possible or natural to me that 
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emery from a rotating wheel could be 
imbedded in the work being ground. Sup- 
pose we take a milling cutter and break 
off little pieces of the teeth and jam them 
between two flat surfaces, we should ex 
pect them to adhere, but we do not expect 
pieces of the cutter to adhere to the work 
Did this ever happen? The 
writer never heard of such a thing. If 


it is milling, 


such a thing could happen we know that 
the broken teeth 
tear away our cutter and it would cease to 
cut; but this not the action of the mill- 
We all understand that in 
doing its work the cutting edges gradually 
wear away until they become quite dull, 
yet no particle of the cutter teeth adheres 
to the surface they have milled. I think 
all will agree with me that adhesion of 
the cutter to any extent would prevent 
cutting the steel. If you can imagine a 
milling cutter so soft that it can be made 
to imbed in any way in the surface it is 
rubbing you imagine 
very easily that it would not cut. We 
must use the same reasoning with emery 
wheels as we do with milling cutters, for 
the emery wheel is certainly a milling 


the contact with would 


ing cutter. 


against, can also 


cutter made up wholly of teeth that cut 
upon many sides, and are held together 
by a bond which wears more or less ac- 
cording to the design of the wheel, allow- 
ing these teeth to cut more or less deeply, 
but teeth all 
grinding until they are probably wholly 


these are used in modern 


worn away; that ts, our milling cutter 
gradually wears away whether it 1s made 
of emery or sfeel, and does not adhere to 
the the that the 
material that wears off from the milling 
not. Even 
wheel so soft that its particles are torn 
out bodily by contact with the work, there 


is. still 


steel for same reason 


cutter does when we have a 


no adhesion of the emery to the 
work. Such wheels, however, are rarely 
used to-day; that is they would be used on 
hard material when the particles would 
not be torn out bodily by the work. 
When the bond of the wheel 1s 
hard (that is for the work in hand), when 
it will not wear at all or at least very 
slowly, and this wheel is revolved at too 
and the revolving work 
forced against it very hard, the steel will 
sometimes adhere to the wheel, making a 
covering over the entire face. We all un- 
derstand this in connection with grinding 
habbitt. 
emery wheel adhering to the work. 
would have 
piece of steel covered with emery, and we 
would not require a magnifying glass to 
find it. 

Very long ground perfectly 
straight, the wheel not wearing even the 
part of one-thousandth 
from the digmeter during the light or fin- 
ishing cut. Please realize this, How can 
any of the adhere if it not 
wear? and how can it grind straight if it 


too 


slow speed 


Now imagine the particles of an 
Ina 


moment's time we a round 


work is 


one-hundredth 


wheel does 


does wear? 


There 1s a popular notion that long 
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work cannot be ground straight with a 
grinding wheel because the wheel wears. 
This is one thing I am willing to say I 
do know. I that the wheels I 
use do not at all on the finish cuts; 
and if I little on other 
Under certain conditions the wheel 


do know 
wear 
wish it so, very 
cuts. 

can be made to work for hours without 
losing more than a few thousandths from 
its diameter, and when it 1s desirable the 
wheel can be made to duplicate the diam- 
The 


simple matter of wear of the wheel, when 


eters of several pieces at one setting. 


that is the only matter of consideration, is 
easily controlled. If there is anyone who 
cannot do this he needs to look into the 
art deeper. It is possible to so vary the 
speeds of work and wheel that a large 
amount of stock can be removed with a 
very small wear of wheel. It is also very 
common among grinding machine opera- 
tors to so arrange the speed of work that 
a really good wheel will be worn away 
rapidly, without 
much work per hour as the wheel is ca- 
pable of producing. 


yet accomplishing so 
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Now that was the way of grinding for 
many years. We never did use water, so 
we never did. Now we do, and we find 
the cutting points of the wheel remain 
sharp very much longer than when dry, 
and of course the work is not distorted by 
the heat. 
the diamond tool dry, and someone paid 


For a great many years we used 


for more diamonds, for they wore out 
rapidly. Now we arrange for a heavy 
flow of water covering the entire face of 
the wheel while using the diamond. The 
result is, less than half the number of 
diamonds are required to-day. The dia 


mond is softer when hot than when cold. 
so are the little rubies and sapphires of 
which the wheel is made. Just in propor 
tion as we keep down the temperature will 
the endurance of these particles be in 


creased. We use water now mixed with 


lubricant to reduce the friction and _ still 
further keep down the temperature. We 
formerly thought without friction there 


could be no grinding: now some of us be- 
lieve that grinding is simply cutting, and 
that the heat seen is due simply to the 


DIFFERENT SURFACES 

The older methods of grinding (and 
many adhere to them now) call for a work 
speed of not less than 100 feet per minute 
and sometimes more; this condition 
makes it almost impossible to remove a 
large amount of metal without excessive 
wear of wheel. The later method calls 
for a work speed ranging from 10 feet 
per minute to 40, according to the material 
and rigidity of the work being ground, the 
depth of the cut desired and the kind of 


surface, whether rough, medium or 
smooth. 
Yes, we use water for grinding. We 


would not think of using a milling cutter 
dry on certain work, while on other work 
it is used dry and consequently hot. 
Did you ever try a large amount of soda 
water flowing (not dropping) on cutters 
I mean a large 
enough to 
I have, 


while milling cast iron? 
amount of water; not 
make the work sticky, but plenty. 
and they stood up and cut faster than I 
ever saw them do dry; but you “never 
did” use soda water when milling cast 


just 


iron, so you never do 


GROUND 


SAME 


WHEEL. 


BY THE 


fact that the cutting 1s done so rapidly. 
As the amount of 
lubricant the sparks become less brilliant 


we increase cooling 
for a given amount of material removed. 
An operator who is accustomed to dry 
grinding usually makes the wet work too 
small until he becomes used to the spark 
color. 

Mr. Swift speaks of the particulars to 
be considered in determining how best to 
do an individual job of grinding, etec., and 
he gives the impression that the matter is 
very complicated, and in fact he says there 
is “a wide range of variation; the com 
binations possible are practically infinite.” 
I cannot agree with him here, for whik 
the conditions may seem puzzling to the 
novice, the 
simple, and the combinations are very fat 


whole matter is really very 


from infinite. He says the range of ma 
terials to be worked on would be perhaps 
the least numerous of any of the details 
to be considered. This matter of material 
is perhaps the most important of all. 
While a passable job of grinding can be 
alike with hearth, Bessemer, 


done open 
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and tool steel, with the same 
wheel, without taking note of the amount 
the different yet if 
one were to do grinding of these pieces in 


crucible 


of carbon in pieces, 
large lots and the matter of economy of 
time and economy of wheel were well 
cared for, each variety of steel would re- 
quire a different and 
siderable change of carbon 
necessitate different wheels—that is if the 
grinding were done by the older methods 
and on light machines. The later method 
and machines make possible 
grinding of all these varieties of steel, hav- 
ing different amounts of carbon, with from 
three to five different 
partly due to improvements in the wheels 
themselves, but also to heavier machines 
and to the modern method which accom- 
plishes this by means of the large range 
of work speed, work traverse and depth of 
cut provided for. 

This matter of 
important; 


any given diameter, for the speed of work 


wheel, each con- 


would also 


economical 


wheels. This is 


work rotation is very 


the range of speed for 


rotation does not depend upon diameter 
wholly; the different steels and grades of 
carbons requiring different surface speeds 
to obtain the desired effect with a given 
wheel. The piece of work I send to the 
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this; 
one speed and the fine surface with a con- 


office illustrates 


the coarse surface was obtained with 


siderably slower speed and a shallower cut 

The range of work speed for any one 
diameter of work is growing greater with 
experience. Formerly the range of speed 
for .work was simply to give about the 
sane surface speed for all diameters that 
Now the 
latest machines are arranged to utilize the 


were ground in the machine 


entire speed range for any diameter, and 
this in some cases as great as from 10 to 
50 feet of surface per minute. This great 
range of work speed enables the operator 
to make one wheel grind many different 
steels, and also to produce either a coarse 
as required. It is 
important that the machine of to-day be 


or fine surface. very 
so arranged that the operator can instantly 
change the speed of his work, for it is 
most desirable that he use more than one 
speed for different 
diameter and same material. 


pieces of the same 
This he does 
to obtain the results required, and he de- 
termines the speed in each case by the re 
sults; all this is determined in a moment, 
without delaying the work—in fact. is 
done while the work is going on, so that 
the diameter has very little to do with the 
specd of rotation 


We do 


table past the cutter according to the length 


not feed the milling machine 
of the work, but rather according to the 
We 
and change the feed of table and depth of 
the 


““way the cutter acts.” note the result 


cut to suit cutter. When grinding 
with a modern machine we think of our 
revolving work as passing our cutter, and 
change the surface speed to suit 


As to the kind and texture of the ce- 
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which wheels are made, neither 


ment of 
Mr. Swift nor the writer will need to know 
anything in order to understand grinding. 
One 
about the hard and. soft wheels, as related 


should know, however. a few facts 


to the different sizes of grain. This knowl- 
edge is very easily acquired, but cannot be 
explained in an article like this, as it 
should be. 

To do plain external grinding there are 
very few shops that would require more 
than three wheels for grinding cast iron, 
hardened tool 
and soft The various bronzes and 
brasses require a slight change of wheel 


steel, steel, crucible steel 


steel. 


for each different alloy. No one can safely 
recommend a wheel for grinding any of 
the alloys. Nothing but experiment with 
each one can determine 

I believe that there is no way to in 
struct Mr. Swift or others except by per- 
sonal with a 
weeks’ practice with a modern grinding 
machine. 


interview combined few 
There are some facts, however, 
which can be dwelt upon with profit in 
these columns, and discussion is one way 
to bring them out. 

Referring to the letter of Mr. Thornley ; 
I have no practical knowledge of grinding 
chilled rolls for flour but 
that with modern and 
the grinding of such rolls need not be at 
all difficult. 
ly fair to say that the main fault in the 
the 


wheels In 


mills, believe, 


machines wheels 


Mr. Thornley says it is hard 


grinding business rests with 
rather the 


this connection it 


users 
than makers—of 
may be interesting for 
him to learn that grinding wheel makers 
a different 


usually are obliged to furnish 


wheel for nearly every customer who 


grinds chilled rolls. If they recommend a 
wheel that is giving satisfaction in a cer 
tain place, another party often declares 
the same wheel unfit, although he may be 
grinding chilled rolls of the same size for 
the same purpose, It is probably true that 
no less than twenty-five different grades 
and grains of wheel have been used for 
grinding chilled rolls. Mr 
Thornley may understand the reason for 
this when he learns that it is possible to 
obtain 


accurate 


several different grains of cut by 
one and the same wheel in the same ma 
chine. I find it quite easy to produce a 
very rough finish, also with 
the same wheel by varying the speed of 


work, work 


a fine finish 
traverse and depth of cut. 
No less than half a dozen results may be 
produced by this means. It would be very 
difficult for grinding wheel makers to rec 
ommend a when 
that 
The 
AMERICAN 
MAcHINisr office will show how it is pos 


work, 
Ing 
wheel 
the 


wheel for certain 


each one of their customers d 


work was using a different 


piece of work I send to 
sible for grinders to pronounce the wheel 
that ground it either good or bad The 
one who happened to have a machine so 
arranged as regards work-speed, wheel 
speed and work-traverse to suit this wheel 
would call it a good one, while another 
having a different machine and different 


O4, 
notions about its use, would call 
coarse.” 

Mr. Thornley says “roll grinders are 
born, not made.” Well, perhaps they are 


in the sense that all are born with differ- 
ent capacity for reasoning from cause to 


\ grind 


a manutae 


effect. Here is a case in point 
ing machine was purchased by 
turing concern where men had been grind 
ing nice work for years; these men were 
in a sense born to this particular work; 
The 
was pronounced a failure, and at once the 
work to alter it to 


long the makers in 


they were “experts.” new machine 


experts were set to 
them, 
sisted upon the fact that the machine, as 


suit but ere 


originally made, would produce much 
more and better work when operated by a 
bright boy who had no experience, than 
the old ones did when operated by the ex 
perts, and it proved to be true; the makers 
dictating where each belt and feed should 
be used, also the wheel and how it should 
be used. The experts could not succeed; 
it required a man bright enough to under 
that the 

did, 


what he was told 


stand the designer of machine 


understood it better than he and to 
succeed he must do just 
to do. Neither the designer nor the opera- 
tor at that particular work, 
but 
laws for which they 


all that 


were experts 


the machine and wheel obeyed the 


were designed, and 
» do was for the 


Was Necessary t 


arrange for the machine and 


designer to 


wheel to be allowed to act. It may be 


interesting to know that in this case the 


trom 
the 


designer was several hundred miles 


this machine when he dictated how 


work should be done 


When the grinder has to grind with 
many of the machines that are in use he 
certainly must be expert; for as a rule his 
machine obeys any law except those that 
would give a straight, round and smooth 
roll. 


cause surprise and comment, but time will 


1 am aware that this statement will 
certainly prove it to be correct. Suppose 
we were to attempt to turn straight and 
uniform work on the old hand tool lathes 
of our grandfathers. I suspect we would 
be on the hunt for men who were “born 


turners,” for we would be very slow in 


making them. I once worked where there 
was a lathe that had been in a fire, and to 
get straight work we had to move the tool 
forward and back constantly. The spindle 
also was not round, and one had to file off 


Now 


accurate grinding 


the high spots on the work 
ot the 
have wheels so small in proportion to the 
that 


many 
machines for 
work they are to do, nothing but a 
lifetime’s practice will enable an 
Others 
that 
work be a little larger at one end than the 


operator 
have 
should the 


to get straight work sup 


ports for wheels so weak, 


other before grinding, it will surely be so 


ground, unless the operator plays 
some trick of the 


None but he 


chine 


when 
trade to overcome it 
who has lived with his ma 
know how to 


can overcome its 


whims. We see rolls 12 to 16 inches diam 


eter and 8 feet long ground with wheels 


4 
: 
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14 inches diameter by 1 inch thick. The 
wonder is that the roll is ever completed 
is ever correct. 
but upon the 
rolls correctly under those 


or that it 


I cannot man who 


look 
grinds such 
conditions with profound admiration, for 
he certainly is skilled in his art—especially 
his wheels are held 
by skeleton that 
pushed aside from the line of truth very 


when we realize that 


frame work can be 


easily. We can only wonder that he can 
get straight work when we know that his 
wheels should be mounted and held to an 
anvil whose weight is equal to or greater 
than the weight of the roll he is grinding. 
The law is the same whether we turn or 
grind—we must have cutting tools in pro 
portion to the amount and quality of the 
work done. 

Mr. Swift asks just how a certain job 
was done. It difficult to. tell 
this in these columns, but, in short, it was 
accomplished with a heavy, powerful ma- 


would be 


chine and a most excéllent wheel, driven 
by sufficient power. 

What is needed to-day is, that all come 
to know the truth of these words: Grind 


ing is not light work 


A New Opening Die. 
The accompanying engravings illustrate 
a recently designed opening die, intended 
for turret lathe work, and possessing a 
number of novel and interesting features. 


The chasers in this die are positively 
opened by the rotating stock itself; the 
mechanism controlling the chaser is so 


arranged that the operator may take two 
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fore be used in different sizes of turrets 
by simply changing shanks. 

The half-tone, Fig. 1, 
the assembled 
and the 


gives a clear idea 


of the appearance of die, 


the removable shank and chasers; 
line engraving, Fig. 2, shows its construc- 
tion. 


Referring to the latter engraving it will 
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these is shown at /: in the sectional view. 
The pins enter steel bushings in the shank 
and the head from _ rotating 
while feeding up on the work. The front 
of the cam 1s three-sided, as indicated by 
the dotted lines in the plan, and the cam 
wall 


prevent 


surface, which is really a ledge or 
projecting beyond the front of the body, 


FIG. 2. 


be observed that the head a for the chas- 
ers is provided with a body fitting freely 
the bore of the cam b, a hollow hub 
formed at the rear entering the front end 
of the hollow shank c, This shank has at 
its inner end a tlange which bears against 
a shoulder formed in_ the the 
cam, the shank being slipped in from the 
front. back of the 


mounted a ring d, which is splined to suit 


Ix re of 


Directly cam is 
a pin in the shank, and behind this is 
placed a threaded and knurled collar e, 
this being adjusted and then locked, by a 


FIG. I. 


or more cuts if desired in finishing the 
thread, the depth of roughing and _ finish- 
ing cuts being easily regulated to suit the 
diameter and nature of the work, while 
the size of the finished piece is varied at 
will; the shank, though engaging with 
the chaser head during the threading oper- 
ation, is detachable and the die may there- 


A NEW 


OPENING DIE, 

screw, in such a position on the threaded 
portion of the shank that the cam may 
turn, as far as required, upon the latter. The 
amount the cam may rotate is limited by 
two stop screws f tapped into d, as shown, 
and entering a slot in this ring, which a 
pin g driven in the cam also enters. In 


the back of a three pins are fitted; one of 


SHOWING CONSTRUCTION OF DIF 


enters the slots milled in the backs of the 
chasers. When the die runs upon the 
work and the turret slide reaches the end 
of its travel, the head a draws away from 
the shank ¢ until the three pins are drawn 
from their bushings; the hub still rotating 
with the chasers in the the 
head and chasers, and the cam remaining 


thread turns 
stationary the die opens and is then drawn 
away from the threaded piece To close 
the die again a is pressed back and turned 
slightly or until the driving pins enter 
their bushings. 

It will be seen that by turning the cam 
bh upon the shank the depth of the cut 
may be facilitate 


the setting of the cam,the ring d—which,as 


varied as desired. To 
already noted, is keyed fast to the shank- 
is graduated, as indicated in the half-tone, 
a zero line 1s scribed on the cam, and a 
screwed in the cam by 


small handle is 


which it may be moved so that its line 
will coincide with any line on the ring. 
The graduations are for both right and 
left hand threads; two zero lines will be 
the one of these being 


noticed in series, 


the setting point for cutting a standard 
size right-hand and the other for a stand 
ard size left-hand thread. A 


tween o and the outside line at either end 


setting be- 


of the series of graduations will give a 
thread above standard size, while a setting 
the 


cause 


in the opposite direction—or toward 


central division of the series—will 


the chasers to cut smaller than standard: 
the letters stamped on the ring indicat 


ing clearly the direction in which the 
operator must turn the cam to obtain the 
desired result. The stop screws f (both 


of which are shown in the half-tone) are 
adjusted as required and used for posi- 
tioning the cam for roughing and finish- 
ing cuts. If a right-hand thread is to be 
cut, and in the 
brought against the forward stop screw; 
finishing cuts are re- 


one operation, cam is 
if roughing and 


quired the cam is turned toward the back 
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until stopped by the rear screw and the 
first cut is taken; the cam is then turned 
front and against the other 
For left- 
hand threads the movement of the cam is, 


toward the 
stop screw for the finishing cut. 


of course, reversed. If, for any reason, 
more than two cuts are to be taken on the 
thread, the cam may be set at any point 
between the two stops; thus the threading 
operation can be divided up in any de 
sired manner. The cam requires no lock 
ing or clamping device to hold it either 
against the stops or when set in any in 
termediate position, as the pressure of the 
chasers, when these are in operation, 1s 
practicaliy perpendicular, to the opposing 
surfaces of the cam, and there is therefore 
no tendency for the latter to rotate on the 
shank. 

The distance the chasers are opened by 
the rotating work when the three pins at 
the back draw cut of the bushings in the 
shank is regulated by the curved plate 
This, as shown more clearly in Fig. 1, is 
adiustable, It being slotted at the back for 
the threaded end of the cam regulating 
handle or pin, by which it is clamped fast 
to the cam, while at the front is another 
slot through which passes a pin secured 
The plate 


thus forms a stop to prevent the chasers 


in the chaser holder or head 


from being rotated beyond a_ predeter 
mined point and opened further than re 
quired, and by setting it so that the chas 
ers open to just the outside diameter of 
the work, the fine burr thrown up at the 
end of the thread is wiped off. 

To change the chasers, the stop plate is 
removed by unscrewing its clamping pin, 
the head a then being drawn out until the 
clear of the cam, when they 


When in 


position they are prevented from drawing 


chasers are 
will slide out of place freely. 


out toward the front by tongues or keys, 
one of these being inserted at the side of 
each of the three radial slots in a, and a 
groove to correspond being milled in the 
side of each chaser. To remove the shank, 
when it is desired to use one of a differ 
ent diameter, the nut ¢ is unscrewed and 
the head of the die rem wed: the shank 
will then slide out through the cam and 
stop ring, the former being provided with 
a kev-way through which the key in the 
shank is free to pass 

The die is closed, when (ype rated on an 
automatic screw machine, by means of a 
finger, which is attached to the back of 
the turret slide and which, as the turret 
rotates, presses against a pin in the die 
head, causes the latter to turn until its 
driving pins and their bushings are in 
register and then forces it back into work 
ing position. 

Each size of die is, of course, adapted 
for a number of different sizes of chasers, 
the one shown in this case having a diam 
eter of 2 3-16 inches and threading work 
from to inch in diameter, 

This die is manufactured by the Ideal 
Opening Die Company. 25 West 


New York. 


street, 
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The Conservatism of Tool Buyers. 

It is getting to be pretty well under 
stood that opposing guiding surfaces for 
parts of machines that move in straight 
lines should be close together in order to 
avoid what Professor Sweet has called the 
“bureau drawer effect,” and we now sce a 
good many tools designed with ths point 
not always prac 


in view It is, however, 


tically possible for a machine builder to 
follow his own inclination in such mat 
ters, and we ran across an instance of this 
talking with Mr. Le 
Ile said he had be 


come convinced that the true way to guide 


the other day in 


Blond, of Cincinnati 


a lathe carriage upon the bed was by a 
large “V" in the front with a flat surface 
at the back upon which the carriage should 
merely rest. The advantage of this con 
struction has been shown and explained 
hy Professor Sweet, and it is believed in 
by most of those who have studied the 
question 


Mr. 


with this. and. believing it, he for a time 


Blond said that hic fully agreed 
made his lathes in accordance with it. Hk 
found, however, that there was so much 
prejudice against it on the part of peopl 
who did not appreciate its, value, they 
found so much fault with it, and it was 
on the whole so much trouble to educate 
his customers up to the point of appreciat 


ing that construction, that he finally de 
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FIG CORRECT 


PLANER UPRIGHT 


cided to follow the line of least resistance 
and abandoned it, so that his lathes are 
now made with a “V" for the carriage 
both hack and front in the usual way. In 
other words, they are made inferior to the 
best possible way simply because custom 
ers, or a majority of them, will not have 
the best construction 

Another instance of this difficulty 1s to 


O45 


be found in the 
by the G. A 


was used on 


planer upright designed 
Gray Company, and which 
a frog planer built by them 


\\ In 


lieve that this upright is strictly correct, 


and shown at page 107, Vol. 20 


and that it is the only one for which that 


claim can be made. Probably the G. A 


Gray Company believe that as well, but it 


is doubtful if it would pay them to use it 


ime sa Ma 
FIG. 2. A PLANER UPRIGHT 
on their regular planers, simply because 


so many of their customers would not un 


derstand it and would be inclined to. pre 
fer the form with which they are more 
familiar. but which can be, and has been, 
shown to be wrong, from a consideration 
of maximum strength and rigidity with a 
given weight Probably few builders 
would dare to put uprights like Fig. 2 on 
a planer, but such a form can, we believe, 
he shown to be better than the one com 
monly used; 1. e., with a given amount ot 
metal greater strength and rigidity could 
he secured by such a form as Fig. 2 than 
by the conventional form, and there would 
be greater accessibility both for light and 


for the workman 


School of the 
Wisconsin. 


The Summer University of 


announcement of 


We have 


the summer 


recelve d the 


school of the above-named 


institution, which is intended largely, 


though by no means entirely, to suppl 


ment the work of correspondence schools 
Phe work offered is quite comprehensive ano 
includes steam, gas and gasoline engines, 
dynamos, motors, electric wiring, trans 


formers, telephone service, machine de 


sign, drawing, shop work, ete., the instruc 


tion being given by both lectures and labo 


NN 


ratory wot There are no stated require 


ments for entrance, though a fair knowl 
edge of the English language and of ele 


mentary arithmetic are necessary The 


length of the course is &ix weeks, and the 
entire necessary expenses, including board, 
» he fifty 


are estimated dollars, which 


amount does not include transportation, 


646 

At the first session forty-four students 
were enrolled, and at the second nearly 
Full particulars, with the courses 
of instruction in detail, may be obtained by 


seventy. 


addressing I’. E. Turneaure, University of 
Wisconsin, Madison, Wis. 


Cutting Racks—Approximate Sizing ef Gear 
Blanks. 

The problem of cutting good, accurate 
racks at a fair cost is not as simple as it 
looks, and a good many elaborate special 
machines have been constructed for doing 
it. The rack used for driving a_ planer 
platen is important, and no planer can 
possibly work as smoothly and_ satisfac 
torily as a first-class modern planer is ex 
pected to, unless its rack teeth are accu- 
rately formed and as accurately spaced. 
All planer builders who build good tools 
have given the problem considerable at- 
tention, and the solution arrived at by the 
Cincinnati Planer Company is illustrated 
by the accompanying engravings. 
This following the 
idea of specialization, builds nothing but 
planers, and for the work of doing that en- 
the best 
pliances and to adopt the 
Their rack cutting is done upon 


company, modern 


deavors to have possible ap 


best possible 
methods 
one of their own planers, which when at 
work on this job looks lke lig 1, where 
sections of racks made of a length equal 
to the width of the planer 
shown bolted to the platen, so as to prac 


platen are 
These sections are after 
fastened to the the 
platen, where they are to work by means 


tically cover it. 


ward under side of 
of screws passing through the flanges on 
either side of the toothed portion of the 


rack (as indicated by the piece on the 
floor at the right), and they are fastened 
to this platen for cutting by the same 


method, the bolts going down into the T 
slots, where they enter tapped holes in 
blocks shown by Fig. 4. 

First the teeth are roughed out by the 
tool shown in Fig. 1, in which three cut 
ters (of self-hardening steel) are used, 
these being fitted to and placed within a 
block that takes the place of the regular 
clapper, and has grooves properly spaced 
After this 
they are finished by a single tool shown 
in Fig. 2, this being ground to fit a holder 
the shanks all the same size, regardless 


for the pitch of rack to be cut. 


of pitch), and these cutters are formed by 
Brown & Sharpe, cach one especially for 
the rack it is to cut and the gear that rack 
is torn the shown, for in 


with one 


stance, being for a 3-P rack, to be driven 
hy a §7-tooth gear. 

Accuracy of spacing is of course very 
important in rack cutting, and for this a 
special device is used which is driven by 
the belt shown at the left of Fig. 1. At 
the right of this figure is a view of the 
the end of the 
shows some details 


indexing mechanism at 
cross-rail, and Fig. 3 
of the 
rail screw is driven by a compound inter- 


same. A pinion a on the cross 


mediate which is placed upon a swing- 
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plate b, this being driven in the manner 
clearly indicated, through the medium of 


a friction gear d. At each indexing move- 


ment this friction gear makes one turn, 
and suitable gears are introduced into the 
train to give the proper tool movement 


for the pitch required. So when the oper- 
ator wishes to move from one tooth to an- 
other he simply moves a small lever seen 
standing up near the right-hand end of 
then lets go of it, 
The effect 
of the movement of the lever is to with- 


the cross-rail in Fig. 1, 
and the machine does the rest. 
draw the plunger f, Fig. 3, and this allows 
the friction plate and the gear attached 
to it to make one turn with the large 
gear 

Should the operator wish to return the 
tool to any previous position, he may do 
so by simply turning the crank-handle on 
the cross-rail screw in the ordinary man 
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the broken rod being long enough to 
reach the length of the cross-rail. 

Having secured accuracy of form and 
of spacing the equally important point of 
securing the proper and a uniform depth 
of cut is secured by cutting the first tooth 
to a hardened and ground plug, then set 
ting the graduated collar on the down 
feed screw to zero and bringing it to the 
same point at each subsequent cut. 

It is a simple device—composed of well 
known mechanical elements ; 
of the form of the tooth depending upon 
the finishing tool and ultimately of course 


the accuracy 


upon Brown & Sharpe's special appliances 
for securing accuracy in such things, while 
the accuracy of the spacing depends upon 
the cross-rail screw and the straightness 
These are looked 


racks 


of the cross-rail itself. 
the 
stand every practical test 


after carefully and resulting 


PLANING 


surfaces on 
back as 
the crank-handle 
friction drive will bring the 


the beveled 


forcing 


f and g 
they pass; 
the 
into 


ner, 
the tormer 


when he releases 
stops 
contact again, as shown in Fig. 3, and this 
will be the correct position for some tooth 
The amount of friction in the wheel may 
be regulated by means of the screw ¢, 
at the right of Fig. 1, and the two bolts 
seen in the intermediate are for getting a 
more accurate positioning of the finishing 
tool for the first tooth than would be pos 
sible by turning the pinion a one tooth. 
These bolts hold the two gears together, 
and they enter slots in one gear, so that 
when loosened a fine adjustment of the 
finishing tool can be made. The connec 
tion between plunger f and the lever by 
which it is moved is shown also in Fig. 3 


RACK TEETH. 


| noticed here also a device for cutting 
spur gears which interested me as an exam 
ple of avoiding some of the time-honored 
but roundabout methods of securing accu 
racy at the point desired by the doing of 
careful work at intermediate points wher« 
it is not desired and can do no good. In 
other words, they “cut across lots” and 
get directly at the point they wish to ai 
tain. We all know that exact and precise 
sizing of spur gear blanks is not necessary 
for itself. If a bull-wheel blank 
1-64 inch in diameter it will do no harm 
in and of itself, but the trouble is that the 


varies 


man who cuts this gear will, if he pur 
sues the ordinary method, bring his cut 
ter till it just touches the 
and then set it as nany thousandths deep 
er as a certain table calls for for a cutter 


down blank. 
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of that pitch, and thus the distance of the 
pitch line of the cutter from the center of 
the gear is made to depend upon the size 
to which the blank has been turned, and 
if one is wrong the other is also. In this 
shop that difficulty 1s overcome simply by 
of and the 
the exact 


iron 
diameter of to 
diameter of the wheel to be cut at the bot 
tom of the teeth; 
diameter is equal to the pitch diameter of 
the diametral 


disk made cast 


gages 
which is equal 
in other words, a gage’s 


the wheel to be cut, less 


pitch and twice the clearance This gage 
is put into the arbor with the blank to be 
cut and the cutter set to just touch the 
gage. Then when the cutting 1s done it 1s 
done at the right diameter; 7. ¢., the pitch 
line of the cutter will coincide with the 


real pitch line of the gear, regardless ot 


doing ot 
where it 
satisfactory working of 1 


leaves a greater margin 


pleasant but inevitable awakening 
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work in a_ place 
nothing to the 
and thus 
which t 


very careiu 


can contribute 


he 


‘ 
tool, 


within 


bestow careful work where its effect 1s 
really beneficial J M 
Molding Sand. 

Eternal vigilance is the price of good 
molding sand as well as good castings 
Without it we get into a rut and stay 
there until we lose our energy and am 


bition, and take it for granted that every 


the 


Some 


thing 1s smoothly, until un 


gong 


men have spent most of their lives im a 


foundry, yet to-day make no better cast 
ings than years ago 


Sand is part of the foundation, im some 
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Albany 


veined sand 


men still justifies this confidence 


sand is a surface or shallow 


lving immediately below the top or ag 

cultural soil, which runs trom 7 to 10 
inches and is stripped off in benches about 
3 feet wide, running the length ot the put 
or as long as may be convement lhe 
underlying sand will run from © to 24 
inches deep, with an occasional pocke 
running 3 to 5 feet, but the average will 
not exceed 18 or 20 inches. When you 
know that from 25,000 to 30,000 cars, OT 
900,000 tons, are shipped trom this 
tory annually, you will see that a vast tet 
ritory has been worked over and that all 


sand sold in the last fifty years could not 


Albany 


Jersey sand have come 


have been sand. nor could all 


from the original 


pits 


“——™ 
on | 
| | 
ae || 
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q 
| 
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\ FIG. 4 
Me est 
< DETAILS OF INDEXING MECHANISM FOR RACKS 
The next territory im age and reputa 
7 tion, supplying the market west ot the 
| \lleghany mountains, Is that in which | 
am interested—Conneaut and Kingsville 
| which has been supplying the trade for 
forty-five years, and about twenty years 
ago became the first formidable competi 
Fu. tor of Eastern sand. It is a close duph 
ate of Albany sand This sand is also 
FINISHING TOOL FOR RACKS ‘1 
hallow-veined, and the pits mm our terr 
whatever variation there may be m the of its various forms, of the greatest struc tory are operated the same as at \lbany 
ize of the blank; such variation affecting tures of the world (and its greatest men) These sands have always been known a 
nothing except the amount of clearance Of as well as of the foundry business; and ‘safe™ inds, contaiming the necessary 
the gear teeth in the rack. Of course the yet in all its various uses It recelves but bond. and yet open enough to vent freely 
sizing is done with sufficient accuracy to litth consideration as compared with other and not scab, cut or blow, with reasonable 
avoid making a noticeable variation in the materials used in conjunction with it. care 
amount of clearance, but there 1s no neces There are different kinds of sand, as there The next sand territory of like nature 
sity for doing it to the degree of accuracy are different kinds of people, and their has been known as Sandusky, but on ac 
demanded in setting the cutter to the uses are just as divergent count of its running to the extreme im 
proper distance from the center of the The sand in which you are most inter- openness and nearly every farmer loading 
ested was first discovered in the Albany his own sand, and not knowing a snap 


gear, and the greater directness im secur 
ing the result sought has of course a ten 
results 
that it 


accurate 
the fact 


dency to make strictly 


more sure, aside trom 


saves the cost of accurately 


blank when it is being turned, avoids the 


gaging the 


and Jersey territory, and has ever since 
enjoyed the confidence of the trade, and 
when selected by experienced and reliable 

*F E. Gordon, before the Pittsburz Foundrymen’s 


Association 


tlask from a cupola, and with supervision 
which but little 


has been confined to its own locality, its 


1s better posted, its use 


quality never retaining a trade that would 


arry freight rates of $1 to $6 a ton 


: 

4 


6 


Ohio has still another territory well and 
favorably known in other markets as well 
the Zanesville 
sands, generally known as Zanesville Red 


as Pittsburgh. I refer to 


and Zanesville Fine. These sands are all 


deep vein sands. Stripp:ng runs trom 2 


to 12 feet. They are of a different nature 
entirely, and yet have their uses and 
friends 

Pittsburgh has a great reputation for 


heavy castings, but some foundrymen in 
Pittsburgh have demonstrated beyond a 
doubt that as poor castings can be made 
Foundry practice 
that 
be made in almost any kind of material, 
but 


here as anywhere else. 


has also demonstrated castings can 


from a personal experience of seven 
teen years in the foundry business and 
ten years in the sand business, I have 
come to know there 1s a happy medium 
in this as in all other things. In deciding 
the sand question, however, it is hard to 
arrive at this happy medium 

The difference of a few cents or dollars 


a ton on an invoice is easily computed, 
and too otten decides the quality when it 
is the purchasing agent or office man who 

decides it If the man who has to pro 

duce satisfactory castings at a satisfactory 
price complains, he is frequently told that 
so and so use it and they do good work; 

The 


foreman may say this sand requires more 


but how about the in’ ambush ? 


cost 


care on the part of the molder to produce 
the 1 
higher, and the cost of cleaning or waste 


good results, percentage of loss. is 
of the sand is greater: but all this is large 
ly a question of estimate, while the office 
Is positive of the invoice difference of 5 
cents a ton, and that counts, and the dol 
lars in ambush 
‘nough, 1f at all. 


are not discovered soon 

Sand, one of the largest factors of pro 
duction, is one of the very smallest items 
of cost per ton of castings, and § cents per 
ton will decide the sand quality quicker 
take the 
position that the “man behind the gun” is 


than $1 per ton will the iron. | 


the man who should decide upon the cost 
He is 


responsible for “hitting the target,’ and 


and quality of the molding sand. 


if he has not the power to decide upon 
the materials that are necessary to accom 
plish this result, human nature will not 
permit him to exercise the same energy, 
the same eternal vigilance that he other 
wise would. You may supply your foun 
dry with the best coke, the best iron, the 
best molding machine, the best patterns, 
the best flasks, the best mechanics and the 
best of everything you 
fail to get foundry 
management has the molding sand that 
meets its approval. 


else, and will 


results unless your 
The proper sand for 
the purpose can be obtained at a reason 
able first cost, and as the difference be 
tween the first cost of the cheapest ma 
terial the choice of 
the best material on the market, will sel- 


you can secure, and 
» 

dom exceed $1 or $1.50 per ton, I insist 

that you cannot take the cheap material, 


if it is not originally adapted for your 
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and obtain the results at 
the same cost that you can with the higher 


purpose, same 
priced article. 
The 


mixer and molder in toning up an inferior 


time spent by the laborer, facing 
article corresponds to part of the cost in 
ambush previously referred to. A second- 
ary part of this cost in ambush is the dis 
The 


the increased expense in cleaning and cor 


count pile in the foundry. next 1s 
recting the imperfections in the casting as 
the last, but 
when the casting has been entirely 


it leaves molder, and not 


least, 
completed in the foundry, passed over the 
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Speed Changing Gear for Radial Drill. 
We illustrate 
changing device which the Wm. E. 


herewith a novel speed 
Gang 
Company, of Cincinnati, Ohio, are apply- 
ing to their radial drill. Fig. 1 shows the 
complete machine, and Fig. 2 the gear box 
with a portion of the cover removed, while 
Fig. 3 gives sectional and end views of 
the This 
driven, as indicated in 


device. gear arrangement Is 
the 


through a single pulley, and gives the spin 


illustrations, 


dle driving shaft nine changes of speed. 
the spindle itself, through back gears with 
which it is provided, 


having eighteen 


FIG. I. RADIAL DRILLER 


scales and on to the books, to its last and 
tinal test, it enters the machine shop, and 
hours and sometimes days are spent in 
machining it, and then a material defect 
is discovered, and the loss in this direction 
in its grand total is appalling. 


It is said that more than 20,000 laborers 
are employed in the automobile factories 


of France. About 5,000 new vehicles, val- 


ued at $6,000,000, were made last year. 


At the Paris Exposition in the same year 


no fewer than 700 manufacturers were 


represented. 


WITH 


SPEED CHANGING GEAR. 


speeds, these ranging from 25 to 400 turns 


per minute. All changes in the speed 
varying device are conveniently made by 
means of the upright levers projecting 


Both 
of the gearing and the mechanism for con 


from the casing. the arrangement 
trolling it will be clearly understood from 
Figs. 2 and 3. Referring to these engrav- 
ings, it will be seen that the gear box con 
three sets of gears of three gears 
The gears 4, B, C and D, E, Ff, 
Fig. 3, are mounted loosely on their shafts 
G and G 


irame at 


tains 


each. 


: the shafts are journaled in the 


each side of the gear and are 


4 
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free to slide through gears and bearings 
The intermediate gears H, / and J, which 
are fast on a shaft, mesh respectively with 
AD, BE and 


formed 


three trains thus being 
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(shown at the upper part of Fig. 3) and 
loose collars JJ and M 
ley N ] 


has a long 
in the frame ©, 


The driving pul 


hub which is journaled 


and bracket 1s provided 


The 


with a key fitting a spline in shaft G 


FIG. 2. GEARING 


FIG 


The shatts G and G' carry friction rings 
AK and A‘, which engage in the bores of 
gears 1, B, C and D, E, F, 
ated by the 


and are oper 


means of sliding wedges 


AND CONTROLLING 


MECHANISM 


640 

the grooves in drum S Phis drum has, 
as shown in Fig. 2, a groove turned around 
the outside and near the end connecting 
with six long and six short longitudinal 
grooves Phe splined shaft journaled 
Carries a gear sezment last on one 
end and drum S on the other. Gear seg 
ment meshes with another seement 
which is mounted loosely ona boss formed 
on wall // Phe arrangement is such that 
the projections on the dogs O and O' en 


th 


obtain a given speed 


ter slots on opposite sides of drum S 


action im indexing to 
is as follows 
is drawn to 


dotted 


\ 
Lever position 1, as md 


cated by the lines, thereby sliding 


the drum S shatt 7. and by 


the 


on Means of 


dogs QO and engagine with the 


drum, drawing shafts G and G' with it 


and / 


friction clutches are now in veut ( 


and the prozections on dogs QO and 


ing in the circumferential groove in 


drum S permit the drum to be rotated by 


means of shatt and seements and | 


these segments being operated by handle 


) When th 


heures 


handle is set opposite the 


the re juired 


the lever \V 


ite dl 


showing speed 


drawn to the post 


clutches m 


tion 2 
movement locates the 


the 


Iriction 


proper gears to give the required 


clutches are then Dy 


and W 


means of a 


ed, and. the 


means of levers Phe clutches 


ure ad usted by wedge and 


screw, as shown 


The drive from the speed-varving 


is through shaft G'. a verti 


und 


to the spindle 


shatt in the column horizontal 


Cal 


3. GEARING AND CONTROLLING 


dogs QO and (' are fitted with pins acting 
as fulerums for the levers KW and kk’, are 
loosely mounted between collars on shafts 


G and G’ and have projections which fit 


MECHANISM 
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from the inner 
shafts 


shaft projecting, as shown, 


face of the column, these and the 


spindle being connected by means of sutt 


able gearing 


G | 
7, 
i 
xX 
R ) Y 
PN ond 1 \ 
G 
\ K 
+ 
4 H I j 
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Milling Keys. 
BY A. MILLER, 

In designing special tools for doing an 
operation or a series of operations on a 
machine part, it is an easy matter for one 
with experience to find some way to go 
about it: and, if given much thought, a 
number of ways may be worked out, thus 
hard matter to 


which is the best, as in doing so 


oftentimes making it a 
decide 


there are several points to be considered, 


such as the number of pieces likely to be 
made, the degree of accuracy required, etc. 


TOOLS FOR 
Very likely many of us in this branch 
of the have come across some 
of those that think the time of a drafts- 
man should be charged to the side of 
and that he should be 
able to devise, at the first attempt, the best 
method of doing a job; but my experience 
has been that those who are the most pro- 
a number of ways 
worked out before deciding which is the 


best 


business 


“Profit and Loss” 


gressive wish to see 


It has fallen to my lot to be one 
for 
time IT have been connected with a concern 


of the “necessary evils,’’ and some 
whose product consists of a large number 
of different pieces, with several sizes of a 
kind; of some of these only a few are 
used in a year, while others are used in 
to the 
parts interchangeable and also reduce the 


large quantities. In order make 
cost of manufacture, it has become neces 
sary to make a number of special tools; 
and, as it is also necessary to keep down 
the expenses of the tool-making depart 
ment, in a number of cases the jigs and 
fixtures are constructed in such a way that 
by making some few changes the tool will 
answer for several sizes. 

One very interesting set of tools of this 
kind that worked satisfactorily was for 
milling keys, these being made in large 
numbers, They range from 3-16 inch wide 


v 134 inches long, to 3%3 inches wide by 
2'. inches long, the taper in all cases being 
Up to the time of mak 


ing these tools I had been in the habit of 


inch per foot 


making separate fixtures for each piece, 
but, there being so many sizes of keys, we 
in this 
case it would be useless to do this; and 


soon came to the conclusion that 


so, after laying out several types of. fix- 
tures, one was selected in which five dif- 


ferent sizes, 


including those from 5 inch 
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to The 
blanks were drop forged, and the first op- 
eration was to mill them all to a length 
We used for this a 
Fig. 1, 


11 inches wide, could be handled. 


and under the head. 
common milling machine vise 41, 
with a pair of jaws B fitted to it, and in 
order to mill the short lengths two 
DD made for the mills to 
through. The keys were supported by 
pins aa, which were tight in one jaw and 


slots 


were pass 


loose in the other, and three mills taken 
as 


from stock were used on the arbor C, 


shown. 
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nut g was tightened, after which it was 
made fast; the pin a was then secured and 
the work was ready for the milling oper- 
ation. The cut started on the end 
with the head, and although the tendency 
was for the mills to pull the work om 


Was 


they never did. 

Two clamps like )) were required, one 
being wider than the other at the top. The 
five mills used for the flat sides were the 
only ones that had to be made, as the side 
inills were taken from stock. 

The third operation was the 


to mill 


\ 


OPERATIONS ON MEDIUM 


FIRST 


AND SECOND 


The second operation was the milling 
of one side and two edges; the fixture for 
this is shown in Fig. 2. 4 is the milling 
machine table; the supports B and C and 
the clamp 1), which are made of tool steel, 
are provided with fine teeth for gripping 
the key, and hardened. PD is shaped at the 
hottom to fit the slot in the table and is 
thus from lifting up 
Only one clamp bolt 


prevented when 
clamping the work 
is required, as this extends all the way 
through, as shown at /:. The pin e keeps 


A 


re 
L c= J 
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SIZE KEYS 


other side, and for this the vise was fitted 
with another pair of jaws, AB, Fig. 3 
The keys rested on the studs C D, one end 
of each of these being tight in A but loos: 
ms. 
allow for the taper of % inch per foot 
Each of these studs the 
four sides of the central portion at diffe: 
ent distances from the center, and by turn 
ing the studs around the different 
could be milled to the right 


was enough higher than J) to 


was made with 


keys 
thickness 
In each stud was a dowel, as shown, this 


| +> 
Tight 


th 

| 

| 


Lous 
A 
\ | 
C . 
| E ct A 
Machini 
FIG. 3. VISE JAWS FOR THIRD OPERATION ON MEDIUM SIZE KEYS. 


it from turning when the nuts d and g are 


tightened, It was necessary to support 
the key in the center, and this was done 
with the block F fitted with a spring pin a, 
which, when forced up to the work. was 
clamped 


curing the work the clamp /) is first made 


with the set-screw In se 
b being set to accom 
modate the head of the 


the other end down on 


fast, the set-screw 
this forces 


ht, which ts 


key : 
screw 
set so as to leave an equal amount of stock 
on the under side for finishing to size. B 
left 


was free to move on the table until 


being used for locating it, as the position 
was changed, so as to bring the tops of 
the a straight line, as indicated 


two in 
by dotted line a. Two sets of holes were 
made in the jaws for the studs to suit the 
different sizes of keys. In the center of 4 
is driven a stud /, which is provided with 
the 


a screw for supporting 
middle, A mill 12 


three parts and cut a steep spiral, was 


the work in 


inches long, made in 


made for this operation and answered for 
all sizes 
The tools for the first four sizes of keys 


he 
| 
ve, 
| 
an 
j 
f 
D > = 
aS 
\ 
\ 
\ 
= 
ak 
he 
ae 
as 
ar 
one 
as 
: 
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The first and third 
the milling to length 
were performed in one set 
A and B are the 
and E, 
Al for the keys to rest on, 


were very simple. 
operations—that 1s, 
and thickness 
if jaws shown in Fig. 4. 
vise-jaws, and three pieces, C, 
fitted to 
they being made to give the proper taper 
Dand E 


are 


when milling the top of the key 
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planed, and from stock long enough to 
make two and sometimes three. In fitting 
them it is necessary to drive them in and 
out several times, and in order to drive 
them out it had been the practice to bolt 
al block 6, 
but the 


bolts had to stand the force of the blow, 


to the end, as shown in Fig 


this was very umsatisfactory, as 


4 


A 
T 
Tajn f 
Tu 1 ft. t 
x 
G A D 
| A 
FIG. 4. VISE JAWS FOR FIRST AND THIRD OPERATIONS ON SMALL KEYS 
were made to interchange for the two and they soon gave out. To overcome 


small sizes, C answering for the other two. 

Fig. 5 shows the tools for the second 
operation. The jaws 4 A were fitted to 
the vise, and to these were fitted parts CC, 
made of tool steel and hardened. The lat 
ter were provided with fine teeth for grip- 
ping the stock, and held in place by set 
screws aa, as shown; a pair of these was 


i Anericis Ma 


PIG. 5 VISE JAWS FOR SECOND OPERATION 


ON SMALL KEYS 
made for each size. The mills BB were 
standard and in stock, but four cutters, LD) 
were required 

The larger sizes of keys, beginning with 
those 114 inches wide, were used without 
heads, as they were for cranks and fly- 
wheels, and were driven in flush with the 


end of the shaft; these had always been 


this trouble, we milled two slots crosswise 
in the blank and made a block -1 of tool 
steel with tongues to fit, and bolted it on 
as shown in Fig. 7; with this the blow 
was taken by the tongues and each block 
One of the 


slots was made wider than the other, so 


lasted for a number of keys 


that the block could not be put on the 
wrong way. A drill jig was made that 
would drill all sizes of blocks and key 
blanks, and was also used as a gage for 
milling both. Three sizes of blanks were 
made, and answered for all sizes of keys. 


large 
and fur 


A table was laid out showing the 


sizes for which tools were mad 


mn here 


O51 
operator in setting up the machines, as he 
is able to select without delay just the 


mills he requires for the different sizes 
keys wer 


left to be 


Only three sides of these large 
] 


nulled, the her side being 


ol 
planed and fitted as required; this is done 
which it is 


planed 


one key at a time, after cul 


off and another one up and fitted 


as before, so if this side was milled only 


the first key would be right 


shows the milling fixture tor thes: 


kevs. The principle is similar to Fig. 
with a few changes in the construction 
1.4 sare made of cast tron, and C, the 


clamps, are tool steel—with gripping teet] 
and hardened; /) is a support and E a 
and J) are both of 


the same width at the top, and only one 


support and clamp; ( 


of each was made Band FE also were 
made the same width at the top, but it was 
necessary to make two of each, as the 


cut started on this end, and it was thought 
best to give the largest sizes more holding 
with 
thre 


surface. For most sizes two blocks 


spring pins were used for supporting 


work between the ends 

rhis fixture is operated in the same way 
lig. 2, but 
when clamping the work we usually strike 


as the smaller shown in 


one 


the tops of clamps B and C with a lead 


hammer to drive the teeth into the stock 


The side mills for this fixture were in 
stock, but most of the others had to be 
made 
The Growth of the Locomotive. 
\s a marker of recent progress it 1s 
worth while to note the dimensions that 
the locomotive has reached. The follow 


ing data are given by the American Engi 
neer and Railroad Journal of the new pas 
senger locomotives for the Chicago & Al 
of heat 
220 pounds boile: 


ton: 
ing 
pressure 


They have 4,078 square feet 
surface and carry 


They weigh 219,000 pounds and 


| ict) 


4 


BIG. 


POOLS FOR 
nishing instructions to the workmen; this 
table giving the size of stock to use for 
any size of key, the dimensions of finished 
key, the length for cutting up the stock, 
the different operations in proper order, 
and the sizes of the milling cutters re- 
quired. 


A list of this kind is very helpful to the 


LARGI 


> 


KEYS 


have 141,700 pounds on drivers, with 15,000 
pounds added to one of them by a traction 
One of 
draw-bar pull of over 34,000 pounds, and 
In the details 


are found 1oxt2-inch main 


increaser them can produce a 


this is for passenger service 


of construction 


driving journals and 7x7-inch crank-pins 


for the main rod connections 


=f 
a 
} 
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Bench Lathe Chucks and Attachments for Oper- 
ating Them. 
BY JOS. M. STABEL. 
I show herewith several chucks—and the 
devices for operating them—which have 
interchangeable 
tool, in- 
work, 


proved invaluable in 


bench lathe work, such as _ fine 


strument, watch and other small 
which may require some further operation 
after leaving the screw machine or press. 
Sometimes the piece may be nothing more 
faced off to 
an exact length; then again it may be a 
shell or 


accurately; or, 


than a ring, which is to be 


drawn which must be faced 


perhaps, some 
threaded pieces have to be held true by 
the thread some accurate turning 
is done the kinds of 


turned 


while 
several 


them: 


on 


FIG, I 


chucks shown answer for these purposes 
Fig. 1 gives side and 
lathe 
pansion chuck and its operating mechan- 
ism. As a great deal of 
stopping the lathe to release and replace 
the 


that would expand or 


very satisfactorily. 


end views of a bench with an ex 


time is lost in 
constructed 
release the chuck 
with the spindle running. All that is now 


work a mechanism was 


required of the operator in chucking and 
removing work is to press downward with 
the foot on a treadle connected by a cord 
with the chuck the 
treadle when pressed expanding the chuck 


operating device, 
in the work, and when pressed again al- 
lowing the chuck to contract and release 
the prece 


The cord passes through a hole in the 
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bench and is fastened to a lever A, 
which 1s always held in an upright posi 
tion by a spring B, and which carries a 
pawl C that engages the four tooth rachet 
wheel The 
groove in the cam is zigzag and '4 inch 
The of 
steel, case hardened, and is a run- 


formed on cam sleeve &. 


wide by lg inch deep. sleeve 1s 
mild 
ning fit on stud F, which is screwed into 
a flat piece of steel and held rigid against 
the head of the lathe four 14-inch 


screws. The body of lever A is a 


with 
free 
fit on the inner end of sleeve /: and back 
of the ratchet 
tuated by pressing on the treadle the pawl 
the round, 
the sleeve in turn through its cam groove 


wheel. As the lever is ac 


turns sleeve one quarter way 


imparting a longitudinal movement to the 
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the end of the spindle and held there by 


four 14-inch screws. Ring 1s split, as 
shown, and held in position by a clamping 
The by 


cover I. The rear end of the lathe spindle 


screw. mechanism inclosed 


is shown at S; such spindles usually pro- 
ject at this end about 1 inch. 7 is a tube 
threaded internally at one end to receive 
chuck body O, and provided at the other 
end (drilled to 
spanner wrench), which bears against the 


with a shoulder suit a 
end of the spindle, thereby holding the 
clutch position, 

Fig. 2 shows a tar simpler type of ex 
pansion chuck, but with this it is neces 
sary to stop the lathe when changing work 
This 


where position endwise in the lathe is of 


chuck can be used only in’ work 


4: 

= 
= = 


CHUCK OPERATING MECHANISM FOR BENCH 
fork travel 
The fork, 


which ts 


fork G, a H1, in this 
ing, as shown, in the groove. 
moves, the cone /, 


mounted on part J, either under or away 


screw 


as it slides 


from clutch fingers A. These fingers, 
when the cone slides under them force 
rod /. forward, and the hardened ex 


pander V/ screwed in the front end of the 
The chuck is 
body O, so 


rod expands the chuck V. 
chuck 
that different sizes may be made at small 


made separate from 


expense. The spring 7? bears against the 
expanding rod and the chuck, thus help- 
ing to release the ‘expander from the 


chuck when cone / is moved—by pressure 
on the treadle—away from fingers AK. The 
threaded ring QO, which holds the fingers, 
is screwed on J, this part being fitted on 
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LATHE, 


no account, as one piece with a larger hole 
than another will naturally be located dit 
ferently on the chuck, a little larger hole 
requiring a greater expansion, and conse 
quently more end movement, on the part 
of the chuck. 
it will answer the purpose very nicely 
The body, which is shown at 4, 
It is advisable 


3ut for many classes of work 


is hard 
ened and ground all over. 
to grind the part which goes in the lathe 
by holding it by the thread at the front 
end, this being screwed into a ring that 
has been chased in position. This method 
will bring the body proper true with the 
thread. The chuck should then be put in 
the lathe in its working position and the 
taper portion at the front ground. The ex 
pansion ring B is spring tempered, and its 


a te 
We 
4 
| 
aha 
| 
| 
Q 1 J 
al ¢ NES 
| 
ane 
ED 
/ 
eal 
| 
4 
ag 
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the 
ring 


shoulder is a running fit in recess 


formed between collar C and 


which parts are of mild steel, case hard 


ened and knurled, and screwed firmly to- 


gether. 
Fig. 3 shows a device for holding 
threaded work; this is suitable also for 


holding threaded pieces requiring milling 
Part 4 fits in the spindle of 
lathe like the 


It is made of tool steel and hard 


operations. 


the bench ordinary split 


chuck 


RIG 2 


SIMPLE 


ened, the hole being lapped out straight 
and the outside then being ground on an 
arbor. It is held in position, as indicated, 
by tube C. Arbor B is of tool steel hard 
ened and lapped to a sliding fit in ./, the 
thread being lapped to fit the work. Sey 
eral threads at the end are ground off to 
the root to form a pilot, so that work can 
The 


of B is tapped out to receive the rod 7), 


he screwed on with haste rear end 
which has an elongated slot near its other 
end to enable the cam /: 
/’ is a washer bored for rod 1) and pro 


to travel through 


vided with a boss which fits tightly in C 
thus holding the rod central; on the other 


EXPANSION 
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Notes From Lancashire. 


RY JAMES VOSE., 


in Vol. 


25, some details of the performance of an 


In the article “Notes en Route” 


“eccentric” sawing machine were prom 


ised. [T must confess to a personal interest 


tool, having in 


in the 
special developments in the work | was 
engaged on, induced E.G. Herbert to con 
sider the matter and eventually such 


lhe 


put 


a tool on the market machine 1s 


CHUCK 


particularly useful for cutting construe 
tional steel work of usual sections, and 
also in my own case, cutting from the 


billet, disks of various thicknesses, which 


are afterwards tooled to make steam 


flanges and tees. This method of produc 


ing these articles appears to work out 


well, as no outside manufacturer's tendet 


price is able to compete with i 


Phe Vise capable on swivelling 
base, enabling girders, ete... to be mitred, 
the vise may be removed and work bolted 
to the slotted base \ retary pump mas 


also, in certain case s, be used to keep the 


side of the washer a slot is milled to re saw blade cool while running much over 
ceive the flat piece of steel G, which normal speed. Just where the benetit: of 
Cc 
D 
- B 
= 
FIG, 3. MECHANISM FOR HOLDING THREADED WORK 


passes through the slot in /) and forms a 
bearing surface for cam /: Plate G is 
secured to washer / by two screws. 

The action of this device can be readily 
seen: after screwing the work on B the 
cam lever is pressed down, drawing red D 
and arbor B back, and bringing the work 
Al, where it is held securely ; when 
cam E is released the work 
moved readily and without pounding it to 
loosen it on the arbor. 


against 
can be re 


the cooling liquid begins and ends is an 


interesting point on which opinions may 


easily differ. As previously explained the 


peculiar feature of the machine is the 
periodic changing of the inclination of the 
saw blade, imitating the action of manual 
sawing. This is effected by mounting the 


guides of the saw frame on an eccentric 
on the main shaft, the eccentric being so 
geared as to make a portion of a revolu 


Comparatively thin 


tion every 20 strokes 


consequence of 


blades, 17 inches long, are used and give 
the best general satisfaction 
Regarding the cost of cutting various 


sections the figures given herewith are 


ing the mean of a number 


\ 20-inch 


S-inch square slab, 30 


about correct, 


of everyday jobs girder would 


cost § to 6 cents; 


‘ents, and other seetions in proportion. In 


such work, the total cos 18 


probably a more just criterion than a state 


ment of the time occupied 
given include first cost, depreciation, saw 
blades, and labor 


\ noticeable 


lrilling machine practices the small 
sized tables furnished with them 
same remark applies to many of German 


user would 


appear to Ine prepared to himselt provide 


Manutacture 
special jigs 


radial capacuyv of the drill would 


needless ry ci 


Radia 


rendet amps, et 


elit alse, with 


sufhemg 


advantage, often equipped with 


adjustable tables, enabling work ler 


at any angle between the vertical and thre 


| ] stops at the last named 


postions heme available \ has recentls 


wen ported out by a 


vn A\LACHIN 


often assumed that the only 


1 


upright drilling machine 


revolve ind thre drill throug] 


asstumption and severe comyp 


tition among makers having the effect of 


mndering the commercial development of 


machines capable of standing up te hard, 


continveus and accurate work 


it is open te question whether the 
practice at babbitting Ine such 
tools ais not carmed rather too far oan 


\merica I recently heard of a case where 


user, atter an ex 


\merican 


revert to 


a prominent lenglish 


tended experience aft drilling 


inachines, 1s melined to British 


tools in which babbitting is not resorted 
It is curious to nete the prom 
nence, apparently pertorcedly, assigned 


American  techmical journalism to 


the subreer of babbitting Po by 
mes reading there appear to be more 
attention devoted to babbitting. and curing 
troubles with “hot boxes” one vear im 
in American factory than would be neces 
arv in three here am possibly 
wrong, but that is my anpressios 

\ pot brought forward at the recent 
annual dinner of the Manchester Associa 
tion of Engmeers, by W. Crossley, of gas 
engine fame, is suggestive Rewnolds, 
the Principal of the Mumieipal School of 
Pechnology, had enlarged on the statement 
that the real cause of American and Get 
man supremacy mm certain lines was not so 
much due to tariffs and artillery, as to 


superior general education, and Mr. Cross 
ley rephed that admitting, for the sake of 
state of things, it 


the 


argument, such a was 


curious with what persistency United 


States imposed a duty of 48 per cent. on 


machinery from Great Britain 


Ci‘ CES 
- 
D , 
aA aa M len down 
work, W a table of area proportionate 
(0 the 
— — 
lou 
metal, 
‘ 
° - 


ourselves as others see us is 


American opinion may 


To 
possibly salutary. 
or may not confirm the impressions of a 
Mr. Lawson, published by Messrs. Black- 
wood, on “American Industrial Problems.” 
\ccording to statements American 
workmen are compelled by their employers 
to obey certain rules of life. They must 
be teetotalers; they must live in villages 
which the employer establishes for them; 
they are subject to a continued occult sur- 
veillance. “Confidential reports are made 
periodically on every employee. The care- 
less maxim of some British masters that 
men may do what they like with their own 
time is never heard in the United States.” 
Again, “In the workshops private detec- 
tives are introduced to find out what the 
men are saying and doing. The great 
Pinkerton has a detective service for this 
express purpose. One of his men may be 
hired as a fitter or mechanic, and he may 
be in the shop for months without exciting 
the least suspicion of his character. Every 
night he will send in a report of all he has 
seen or heard during the day.” Trade 
unionists are with a jealousy 
which renders them powerless; if danger- 
ous, they are “let up on deck,” or, in other 
words, promoted. The Englishman will 
wonder, says one of our dailies, whether 


his 


watched 


such a system can last, and will be in 
clined to ask in what respect this so-called 
fre¢dom is superior to the servitude of the 
Russian or the German—to say nothing of 
the English worker 

Manchester, Eng 

{John Burns is reported by the press 
despatches to have said recently that the 
industrial condition here is “hell with the 
lid off.” 


book referred to. 


Perhaps he had been reading the 
Except in the railroad 
service we know of no industry in which 
Except for the 
Ill.,, we know of no 
workmen have been com- 


teetotalism is required. 

Pullman, 
which 
pelled to live in a town provided by the 
employer, and the attempt there was long 
We know of no factory 
in which confidential reports are made on 
employees, and, while we are not, for ob- 
vious reasons, in a position to deny what 


town of 
case in 


since abandoned. 


the Pinkerton agency may or may not do, 
we regard the idea that the presence of a 
detective is a common thing in American 


factories as absurd.—Ed. ] 


Concrete-Steel Chimneys. 

One of the interesting phases of recent 
progress in engineering is in the rapid in- 
crease in the use of concrete and in the 
intimate with 
It would not be easy to de- 
termine whether steel or concrete is the 
more indebted to the other. In either case 
the world at large is the gainer. At Los 
\ngeles, Cal., a large concrete-steel chim- 


association of it steel in 


construction. 


ney has recently been erected, which is a 
favorable example of the adaptability and 
value of the new system of construction. 
The chimney is round and 180 feet high 
above the base, which is of special shape 
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to provide for the flues which enter it 
from either side. The body of the chim- 
ney is 15 feet in diameter outside and 11 
feet inside, with a finely decorative cap. 
The chimney erected entirely by 
means of a scaffolding built inside as it 
ascended. The outer shell of the chimney 
is of three different for the 
different hights of it, being 9, 6 and 5 
inches respectively, while the inner shell 
also has three thicknesses, 5, 4!2 and 4 
inches. The inner shell ends 4 feet below 
the cap and is free to expand or contract 
independently: of the outer shell. The 
cement is reinforced throughout by cold 
twisted rods, both horizontal and 
vertical, entirely embedded in it. The 
cap was formed by a series of blocks made 
on the ground and hoisted to position. 
The chimney was erected at the rate of 5 
feet a day, the molds providing for this 
length at each setting, being filled before 


was 


thicknesses 


steel 


quitting time in the afternoon and hoisted 
to the new position the first thing in the 
morning. The details of the construction 
of this chimney were recently given in the 
Engineering News by Mr. Jas. D. Schuy 
ler. Other chimneys have been erected in 
different parts of the country, and con- 
crcte-steel bridges and buildings also are 
now frequently heard of. 


The Lead of Belts on Crown Pulleys and on 
Unparallel Shafts. 

Our attention has been called to the fol 
lowing from the columns of a contempo- 
rary: “A very common question and one 
often discussed is whether a belt will run 
to the high side of a pulley or not. For 
instance, if two shafts are out of line, not 
parallel with each other, one side of the 
pulley must be farther from the opposite 
pulley than the other side of that pulley, 
therefore one edge of the belt is tighter 
than the opposite edge. 
think the belt would run to the slack side 
and off, but it will not. The belt runs 
toward the highest side for the very same 
reason that a belt will stay on a crowning 
pulley. The tight edge becomes, from be- 
ing tight, the leading side of the belt, and 
the r st of the belt follows simply. If a 
rider wants to direct a bicycle in another 
direction, he turns the forward wheel in 
the direction he wishes to go and the rest 
of the machine follows. The direction of 
movement of a shaft out of line is indi- 
cated by the position of the shaft to the 
belt, and the Lelt simply tollows in the 
direction indicated by the pulley: toward 
the tight side.”’ 


Some men seem to 


We regret to say that this is incorrect 
information. The matter is generally un- 
derstood correctly, but a few are occasion- 
ally going astray upon it, and every few 
years, for the sake of the younger ones 
especially, it seems to be proper to give a 
little explanation. The sketches should be 
sufficient to show how a belt will lead in 
each case. In the left-hand sketch we have 
two shafts with similar straight-faced pul- 
leys on each. If the pulleys were not of the 
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same size, the result would not be different. 
The shaft CD is not parallel with A Bb, 
and our contemporary assures us that the 
belt would run to the right, when in fact 
it would run to the left, and would be off 
the pulleys entirely after a few turns of 
the shafts. We assume that the belt starts, 
as shown, in a correct position on the 
lower pulley. Then to run correctly on 
the other pulley the edge cf it should lic 
in the direction of the dotted line, 
instead of that, as the belt comes to the 
face of the pulley, each successive portion 
of it is farther to the left than that which 
preceded it. It of course leaves the pulley 
farther to the left as it runs off the other 
side and this of course will make it lead 
to the left on the lower pulley, and so on. 

In the sketch at the right, the shafts 
being parallel, the belt would run wherever 
placed if the pulleys had straight or paral 
lel faces. Suppose, however, that the pul- 
leys are crowned, as shown exaggerated, 
and that we have a belt less than half the 


but 


| 
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width of the pulley and placed as shown. 
The pulley being larger in diameter where 
the right-hand edge of the belt travels than 
where the left-hand edge is, the right-hand 
edge of the belt will be carried along faster 
than the other edge. If, for instance, we 
started the belt with a line drawn square 
across it, that line would shortly become 
oblique, as shown by the dotted line, and 
the belt would be bent edgewise, as indi- 
cated ard of course run farther 
and farther to the right, the same opera 
tion being repeated on the other pulley 
After the belt passes the place of largest 
diameter and begins to lap over on the 
diminishing side of the pulleys, then an 
opposing effect begins, and when the belt 
laps equally on each side it is kept approx- 
imately in that position by the equilibrium 
of the thrust of one side against the other. 
This thrust of the two sides of a belt to 
ward the center is sometimes considerable, 
especially if the crowning is more than 
We once knew a double belt 
24 inches wide which would tear out the 
longitudinally through the 
middle of the belt and leave a considerable 
space between the two thicknesses of leath- 


would 


liecessary. 


rivets exact 


54 
Ome, 
| 
. 
4 
A 
FARES 
og 
‘ 


May 7. 1903. 


er. This demoralized middle of the belt, 
it may be supposed, did less than its full 
share of the power transmission. 


Letters From Practical Men. 


A Slotting Fixture for the Miller. 


Editor American Machinist: 


The sketch shows a _ milling fixture 
which made for a job somewhat similar 
to that described at page 205 by F. C 


Johnstone. The body is of cast iron, hav 


ing the tongue pieces / let into a groove. 
1 is the work—a round piece of steel re- 


SLOTTING FIXTURE. 

The 
work is placed in the groove, as shown, 
by the 


quiring one end slotted '4 inch deep 


and clamped against the stop C 
cam B. D is a space through which the 
cuttings are cleared away. 


Rugby, England. TOOLMAKER. 


Some Suggestions on Commutator Segments. 
editor American Machinist: 

The article on casting commutator bars 
at page 328 interested me very much, and 
I would like to make some corrections on 
what Mr. Vickers to think is the 
prevalent method of making copper com 
The following points 


seems 


mutator segments. 
are borne out by the practice of what is 
probably the largest copper foundry in the 
United States. 

To begin with, I have never heard of a 
case 
patterns and did not think there were any 
The firm 
with holds 
about 9,000 patterns, none of which are 
split, and though they have numberless 
patterns sent in of odd bars which they do 
not hold in stock, I have never yet seen 
a split pattern for commutator segments, 


where it was necessary to use split 


shops where such is the practice. 


which I have had connection 


and hence cannot believe that such is the 
practice of other firms, The patterns are 
made with the opposite edges parallel, as 
shown in the accompanying sketch, though 
in some of the thicker bars a slight taper 
is allowed for drawing the pattern from 
the mold. In bars 3% inch and under in 
thickness the rapping alone is sufficient to 
allow the drawing of the patterns without 


any taper. As all commutators are bored 
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and turned, this meets with no objection, 


and certainly is a great saving both in the 


initial cost of patterns and in the molders’ 


time, as there are patterns to be drawn 


from but one-half of the mold, the othe 


halt being perfectly plain. In addition, the 


smaller generally carded so 


that the gates and patterns are all in one 


patterns 
piece and may be drawn simultaneously. 
The side marked .! in the sketch is placed 
on the board 

Mr. Vickers admits 
ness of his castings due to the inclination 


a variation in thick 
of the molds, and though admitting it to 
be a fault, he seems to be unable to devise 
any method of avoiding this. By adding 
a riser at the other end of the mold and 
laying the flask horizontal, perfectly ho 
mogeneous bars are obtained of uniform 
thickness, as there is an equal head on all 
of the bars. No reputable concern would 
use segments having an admitted variation 
Only 


in rare cases have we been asked to cold 


of anywhere near 3-100 of an inch 
drop our cast bars and they give perfect 
satisfaction when assembled into the com 
mutators just as cast. In the finished com 
mutator the bars appear to be as uniform 
in thickness as drop-forged bars 

The old method of tumbling or rattling 


the segments to clean them is fast going 


out of use \ more modern way 1s to 
dip the castings in hot dilute sulphuric 
acid, The dilution is in the ratio of one 


bath is kept 


the hot by 


blowing live steam through it 


to twelve, and 


This gives 


the castings a brilliant, natural color, and 


cleans out and exposes any possible tlaws 


4730 
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SOLID PATTERNS FOR COMMUTATOR SEG 
MENTS 


The castings are left in this solution about 
The solution will not need 
once in two 


B. Norris 


five minutes. 

to be renewed oftener than 

weeks. E 
State College, Pa 


Editor Machinist 
In the comments that Mr. EK. B. Norris 
has kindly made on my article on casting 


American 


commutator bars it seems to me that he 


has misunderstood my remarks concern 
ing split patterns 


The article referred to carded patterns, 
and no elaborate explanation of why many 
so molded must be split was given, 
thought it 


handling 


bars 


because | would be perfectly 


plain to segment pat 
terns, as they would notice the shapes that 
the point 


made 


persons 


require such treatment. At 


where connection with armature 1s 


many bars are thicker than at the shank 


or connection with body of bar. Conse 


quently such bars must either be sp 
cored out under shank when carded 

When not carded, no segment will 
quire to be split, because it can be with 
drawn from the sand precisely as stated 
by Mr. Norris 

The remarks on variation of thickness 
were intended to direct attention to the 
importance of careful molding, which 1s 
necessary no matter how cast 

The article merely gives a general idea 
of one method of making such castings, 
and in no way exhausts the subject 

It is by the interchange of ideas that 
we learn, and so the suggestions of M1 
Norris will be welcomed by all practical 
men C. Vickers 


Angle of Cutting Tools for Brass. 
Editor American Machinist: 
rhe article by Mr page 341 
a most interesting one, and possibly 


Danse, at 
was 
quite a chapter might be written on “brass 


tool notions.” It is brass tools and die 


which cause this note, at any rate 


Mr. Danse says he filed the cutting face 
‘ 
lowe Ma ast 
ANGLE OF CUTTING Tool FOR BRASS 
of a die back, while the backing face was 
filed radial may give satisfaction 


but tor general use | have found that both 
faces radial and kept sharp give the best 
results. The keeping of dies sharp is an 
ly important matter, and especially 


tooth 


extreme 
on brass \ 
should not be 
case if it can be avoided, and especially 


the 


“drag” 
a die in any 


“hook” or 

introduced in 
on brass where cutting plane of the 
tool should be perpendicular to the sur 
face at the cutting point 


A company by whom | was employed at 


one time was introducing turret head 
methods in its works, and among other 
articles it was desirable to finish brass 
stuffing-box glands having large tlanges 
For some time these were chucked and 
faced with an ordinary tool in the cross 
side, no satisfactory tool being found to 
take a shaving chip on the face \fter 
ome experimenting, a flat facing cutter 


was made with an end clearance of about 


5 degrees, and the results wer most 
g 


satisfactory This cutter was used direct 


ly on the seale, no roughing tool preced 
and it good 


The secret of success appeared 


ing it, gave a very finished 
surface 
to lie in making the cutting face normal to 
the work at the cutting point, and having 


a large clearance angle. See sketch P 
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Surface Gage. 
“ditor American Machinist: 
With regard to a surface gage described 


at page 349, by George Woodbury, of 
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C with the preken collar / in the slot is 
next screwed on the threaded end of B 
as far as possible, after which it must be 


forced into the hole in 4 until the shoul- 


Toledo, Ohio, | show in the accompanying 
sketches a tool which I designed, for sim- 
work, ago, which 
I think is better than the one he describes, 


ilar several years and 


as I consider it impracticable to lap a 
hole to a shoulder, as is necessary in mak 
ing the gage he shows. 

The body of the gage I made as shown 
at .4; the block is ground and lapped on all 
sides and in the hole a after hardening 
The plunger # is threaded (40 per inch) 
to the shoulder, and the threaded end is 
the sprung 
slightly, thereby causing it to always fit the 
nut shown at C. In the side of B is a slot > 
into which is fitted the head of ahe pin 
shown at /), the shank of which fits in the 
hole ¢ in block A, 
and slot being to prevent the plunger from 


sawed to shoulder and open 


the object of the pin 
rotating. The ring /: is hardened, ground 
and lapped all over except in the hole 
which is a very loose fit for the bottom of 
the groove in nut c; the side of the ring 1s 
a good working fit in the groove, and the 
outside is a driving fit in the hole a in the 
body of the tool. After the ring is com 
pleted it is broken into two pieces, as on 
line d d 


loose fit in the hole in 


The largest part of nut C 1s a 
the stem ¢ is a 
tight fit for the hole in the knurled cap F 
and the cap is further tightened on the nut 
by a small set-screw f. The seriber clamp 
ing device ts composed of the two washers 
G and // and the screw /. -The stem of 


in bl 


washer // fits loosely in the slot 
el and bottoms at on plunger The as- 
sembling of the tool is quite simple and is 
accomplished the following manner : 
Pin J) is put in the hole a in the gage body 
with the shank in the small hole c and the 
head standing at right angles to the base; 
the plunger is next inserted into the hole 
a from the bottom with the threaded end 
up, care being taken that the head of the 


pin /) enters the slot b of the plunger; nut 


j 
g 
A 
a 
} 
SURFACE GAGE, 


der i is flush with the top 7, thereby bring 
ing the broken collar opposite a set-screw 
at k, which can then be tightened if neces- 
The 
down to the shoulder of the nut and fur- 


sary. knurled cap is next forced 


ther tightened by the small set-screw f, 
and the plunger is then lowered by rotat- 


ing the cap, until the spot /: 1s opposite 
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ated into 25 divisions, by rotating the cap 
either to the right or left the scriber will 
be raised or lowered as many thousandths 
of an inch as there are lines of the cap 


the 


moved line on the top of 


block 1. 
[ have used this tool a great many times 


past a 


and have found it almost indispensable. 


D. 


Adjustable Knurling Tool for the Turret Lathe. 
Machinist : 
is shown a knurling tool 


\merican 
491 


Editor 


\t page 


g G 


American Machirist 


ADJUSTABLE KNURLING TOOL FOR THE TURRET LATHE. 


the slot g in the block, so as to allow the 
scriber clamp to be screwed into place. It 
is obvious that, as the thread of the plun- 
ger is 40 per inch and the cap EF is gradu- 


for the turret machine, which is all right 
for special cases, and good so far as it 
goes, but it does not go far enough. Made 
as shown it is suitable for one size only, 
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and makes no provision for wear and the 
re-cutting of the knurls. According to my 
notion, tools of this description should 
usually be made with a limited amount of 
adjustment. The sketch herewith shows 
enother form of this tool, made eight or 
ten years ago, which has performed very 
satisfactory service. The rectangular head 
of the holder has a dovetailed slot planed 
through, in which the two blocks B are 
made a neat sliding fit. These blocks car 
ry the knurls //, adjustment to and from 
the center being obtained by means of the 
two screws C fitting tapped holes V in the 
head. The collar E fits into 
notch G, in block B. lock 
the adjusting screws when set 

The pins A are of tool steel, hardened 
M to 
bushing to support the end of the piece 


on screw C 
Set-screws 1) 


Set-screw may be used fasten a 
being knurled, which bushing may be re 
placed when worn, or it may hold a drill 

By using a drill in hole /. it is possible 
to drill a hole in the center of the piece 
the time 
that the knurling is done on the outside; 


being operated upon, at same 
the way, is quite a frequently 
occurring This, of 
usually, the time required for a separate 
operation of the 
is back against the shank, and there is 


which, by 


course, Saves, 


In use, most pressure 


very little strain on the screws C. 


C. L. Barey. 


A Knurling Tool for the Turret. 
Editor American Machinist: 

Noting what Mr. Parkes has to say, at 
page 491, about a knurling tool for the 
turret, I wish to say that 
such a tool with our automatic screw ma 


we have used 


chines, with a few changes, as shown by 


sketch. 


A 


the 


| 


H 
— 
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KNURLING TOOL FOR THE TURRET, 


allows for the knurling of different diam 
eters with the same tool, The pin is held 


in place by screw B. The pin has a shoul 


der, which is concentric with the head, 
and is turned about .o1o inch longer than 
the width of the knurl. We make these 


tools with either one or two knurls, using 
one knurl to get one cut and two to get 
cross or diagonal patterns. F. A. G. 


That Small Paw! Jig. 
Editor American Machinist: 

Il am not fully prepared to adopt Mr. 
Weekes’ design of jig, illustrated at page 
478. In the first place, I consider a cam 
in a jig an abomination, with a bie “A,” 
unless it is of the spring variety like the 
sketch, and then to be used sparingly. 

With this sort of a cam the spring will 
compensate for irregularities in the blank 
forging or casting, as the case may be. 


Al is an eccentric pin, which - 
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Mr. Weekes objects to binding screws 
I would think in his jig, as there 1s noth 
ing to hold the the 
might be straight through or any 
old way. 

In regard to fitting bushings in the lids 
We have not a few, but millions 


holes 


other 


work down, 


of igs 


J}1Gs 


SPRING CAMS FOR DRILI 
of them in this factory fitted in that very 
the to 


be gaged from a finished surface, to shut 


place. holes in some parts have 


out daylight, yet no particular difheulty 1s 


experienced. The binding screw which 
fastens the lid merely holds it down, while 


the slot fits the flattened post closely, mak 


Mr Week s calls a 


pawl a simple little thing, yet our pawls 


ing error impossible 
have to be finished and gaged sO closely 


as to shut out daylight, as the least varia 
tion would cause the machine to record 
wrong. W.E. C 


Dayton, Olio 


ALLAGILAN 


Uses for the Power Hacksaw. 
Machinist : 
fall in his 


at page 199, about the variety of uses that 


Editor American 


I quite agree with Mr letter, 


a power hacksaw can be put to. In ou 
business we use a great many rods with 
jaw ends, for link motions, ete \t an 


early period we used to forge the Jaws on 
the ends of the rods and then finish them 
made the ends 


by slotting. Then later we 


solid. and, drilling a hole at the inner end 


of the jaw, we slotted out the piece of 
metal left in. For the last few years, how 
ever, we have sawn this piece of metal 


out with two saws fitted in an ordinary 
power hacksaw, putting a distance piece 
between the two saws of nearly the exact 


| 
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FORK ENDS CUT IN THE POWER HACK SAW. 


dimensions between the jaws and just leav 
ing enough to clean out with a smooth file. 
The sketch herewith shows what I mean 
and illustrates two different forms of rod 


ends in use. I may also say that for other 


purposes we have used as many as seven 
saws set in a frame once 
Was. WILSON 
Thetford, England 
Margins. 

Editor American Machinist 

I'll never forget the time when Bill 
Russell got his pay at ubled all it one 

mp. It's a tough yarn to sw illow, be 
‘ wages as general thing have 

lerable inert especially « the up 
is every low know ben per 
ent. at a le thout all you generally 
hear of, and 25 per cent. would almost 
take your breath away; but Bill had his 
pay doubled 

It was this wav: Bill and T were chums 
We were about the ame age, and came 
into the shop about the same time “to 
learn the trad ul is there were no 
others in the shop of the same class we 
naturally hung together \ll the arrange 
ment made when we went into the shop 
was for us to go to work at whatever 
came ong to do, and the Old Man was 
to pay us what we were worth. One thing 
| suppose the Old Man knew, and that 
Wa that whatever it |) id one of u he'd 
have to pay th me to the othe 

Well. we were getting $3.00 a weel 
each ind we | id been getting Wo oso long 
that it was becoming decidedly monot 
Oo s. We began feel that something 
vould have to be done about it, and we 
ereed to work together tor a Lise | 

ippose we organized a union, but we 
didn't know it Qur union was not tor 
general purposes of aggression, but only 
to strike the Old Man for this ratse \n 
cmbarrassing event delayed us tor a time, 
and that was that our working hours were 
cut down without change of pay Phe 


shop had been running cleven and a quar 


was changed 


ter hours a dav and the time 
» ten hours This was about 1855, and 
the change, I believe, was in consequence 


of a New York State law, which went into 
effect at that time All the same, we felt 
that it would not be the thing for us to 
go on as we were much longer. 


We finally drew cuts to see who should 


tackle the Old Man, and it fell on Bil! 
He got a chance the same evening, as the 
Old Man was busy drawing a new cross 
head when the rest of us quit. I hung 
around up at the corner and left Bill to 
his fate. I had to wait I suppose fifteen 
minutes and then [ saw Bill come out of 
the door Hle hadn't gone far before he 
started for me on the run, “Tecum,” he 
said, “I've got my pay doubled, just dou 
bled, and we don't get any too much at 
that. The Old Man said of course he'd 
have to give you the same, and that was 
his excuse for pretending to hold oft; 


talked about slack times and all that; but 


I'm to get my double pay all right.” 


“Bill. talk sense. What do we get any 
way? Doubled! If we get one and a 
quarter times what we've been having I 
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shall jump; but double! Bill, you're 
crazy.” 

“Well, we've been getting $3.00 a week, 
and now we'll get $3.50, and if that ain't 
just double for me then I don’t know how 
to figure.” 

“There! it’s just as [ told you; fifty 


cents onto three dollars is just one-sixth, 


or sixteen and a string of sixes per cent. 
That's far enough from a hundred per 
What's double got to do with it, 
anyway?” 


cent. 


“It’s just as I’m telling you, all the 
same; it’s double for me. Haven’t I been 
giving my folks two dollars and a half 
a week right along, and haven't I been 
Now, if I get 
a dollar instead of fifty cents a week I'd 


getting fifty cents a week ? 


like to know if my pay isn’t doubled.” 

Bill’s dou- 
bled pay a good many times since those 
and 


I've had to remember about 


davs. There is considerable in it, 
there are a great many places where it ap- 
plies. In that way I am thankful to say 
that I've had my pay doubled more than 
once, and that has given me occasion to 
think of it, 
others to whom an advance in their wages 


and I've known a good many 


of 10 per cent. at some time or other has 
been a doubling of the margin upon which 
has depended most of what made their 
living. Doubling the cream 


lives worth 


in a quart jar of milk, as we have it de 


livered to us in New York, would not, I 
suppose, add more than 10 per cent. to 
the total bulk, but it would make a vast 


the satisfaction with which 


we would use it. 


difference in 
It is especially on ac- 
count of the margin that it behooves a fel- 
low to make the best of himself always, 
and to see to it when he does his best 
that he gets for it what it 1s worth in the 
market. 

I hardly know why it should be more 
necessary to advise the workman to look 
after his margins than to advise the em- 
ployer to do so, but it seems to be. He is 
not so absolutely and entirely dependent 
upon his margins as the boss is, and I 
suppose that accounts for it. A fellow can 
live in some kind of a way, or postpone 
dying for a while, with very low pay, 
though he won't have much fun. With 
the employer it is different. He can’t even 
keep alive except on his margins. The first 
of his receipts don't go for living at all, 
but for material, mainte- 
nance of plant and all that, before the 


labor, power, 
skimming for his share can begin, and, 
while he may get great gobs of cream at 
times, the amount of it may vary more 
easily and from slighter causes than we 
are always apt to think. We 


really know all this, but it is still well 


of course 


enough for us at times to remind our 
selves of it. I believe it is well for us to 
keep constantly in mind the partnership 
idea. Each works not only with, but for 
the other, each should rejoice in the suc- 
cess of the other and each should be ready 
to accord to the other an equitable share. 


I would hate awfully to work for a con 
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cern that was not making money, and I 
think all right-minded workers feel the 
same way, and at the same time I should 
not think much of a boss who was not 
glad to see me getting along. 

The employer's task of according to the 
employee his equitable margin would seem 
to be a simple one, and the employee is 
apt to so regard it. The only thing to do 
is to pay the man sufficient wages. To do 
this, however, the employer must conduct 
his business wisely and economically in 
every other detail of it or he will not have 
the money coming in in sufficient volume 
to warrant the equitable wages. Suppos- 
ing him to be a manufacturer, the article 
he produces must be pretty well up toward 
being the best of its kind, and even then it 
must be advertised and pushed to be sure 
of having sufficient sale to keep the works 
The details of manufacture must be 
so planned, all facilities for doing the work 


busy. 


cheaply must be so provided and all the 
materials must be so bought that after 
all is done the workman may then get his 
proper share. It not infrequently happens 
that the employer really cannot afford to 
the 
paying them, and the reason is that he 


pay men more than he actually is 
is letting his workmen's wages leak out in 
some of the other details of his business. 
Where everything all around the works is 
looked after the most sharply is where the 
workman stands the best chance of get- 
ting good pay. The greater the sum of all 
the other cost of producing any article, the 
lower necessarily must be the wages of 
the workers. 

Where the workman has a large control 
of the employer's margin of profit is in 
the economical use of his time. I have 
many times seen computations made, in 
the of the losses 
resulting to the employer from the stop- 
page of the works for five minutes by 
some accident or incident, and I think I 
never knew of its being done correctiy. 
The loss is generally taken as directly 
proportional to the time of stoppage, as 
compared with the total length of the 
working day. Thus if the shop is run- 
ning ten hours a day, and if the stoppage 
is for an hour, it is generally said that a 
tenth of the day is lost, when in reality it 
must be an abnormally profitable business 

a business more profitable than the av- 
erage machine shop—which does not see 
its entire profit for the day wiped out by 
that hour's stoppage, and this simply be- 
cause the business is not all profit, and 
that the profit whatever there may be is 
the first thing that is knocked off. This 
has no bearing at all on the question of 
the nine-hour day or the eight-hour day, 
and is not to be taken as an argument on 
either side of it, when business 
is conducted on a short hour basis all the 
other conditions have to be compromised 
and adjusted to accord with it. Whatever 
the length of the working day, time lost 
in getting to work at morning or at noon, 
in stopping actual work before the whistle 


papers and elsewhere, 


because 
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blows, or in running a machine slower or 
with finer feeds or lighter cuts than are 
necessary, or in making changes of tools, 
or in changing or setting work in the ma- 
chine, or in not having tools ready and in 
good condition as they are wanted, or any 
of the other unnecessary and avoidable 
losses of working time, entail losses of 
profit and of wage-paying ability much 
greater than the actual proportion of time 
represented, as any fellow can easily fig- 
ure out if he is desirous of seeing things 
correctly. TECUMSEH SwiIFT. 


Jewelry Die Work. 
Editor American Machinist: 

I was very much pleased to see Mr. 
T. O. F. come forward at page 472 and 
exchange experiences on the sinking of 
small jewelry dies, and while I admit that 
it may be perfectly safe and practicable to 
strike up’? such dies cold, I still hold that 
better results are obtained 1f the die blank 
is heated before the operation. While the 
die without doubt would be serviceable for 
a limited time, 1t would certainly not show 
such endurance as which 
sunk while hot. We have had a number 
of these dies in use for several years, and 
while I do not know the exact number, I 
think that at least 10,000 punchings have 
been embossed by each of them. 

I have never found it worth while, when 
filing a hob of this kind to try to produce 
a perfect semicircular section, and I do 
not think that it is possible to do so. It 
has always been my practice to make small 
end mills of the desired shape from a piece 
of Stubs steel and finish the semicircular 
parts while soft. In a case of this kind, 
where the parts have to be of determined 
sizes, not alone in diameter but also in 
thickness, where a certain amount of metal 
has to be accommodated and no burrs al- 


one has been 


lowed, nothing would be left for your cor- 


respondent but to polish out any defect of 
the shape, which would be liable to re- 
quire hours of tedious work, as polishing 
of this nature, especially near the center 
of the polishing stick, proceeds very 
slowly. 

It has never with us been necessary to 
reproduce a hob, excepting in cases where 
changes in the shape were made, because 
there is hardly any possibility of one’s 
breaking or of losing its shape while sink- 
ing it into the red-hot die blank, and I 
have never even found it essential to re- 
temper any after striking a number of 
dies, as the quickness of the operation 
does not seem to allow the heat of the die 
to transfer itself to the hob. 

After a die has been used for some time 
it will be found that the punchings no 
longer round up completely. This is not 
because the shape in the die has been 
forced larger by the large number of blows 
struck upon it, but rather that the grit 
imbedded in the gold, German silver or 
other metal tears tiny scales from the 
polished surface, and when examined un- 
der the glass it will look very much like 
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the fracture of hardened steel. When a 
lot of gold punchings have been embossed, 
this grit, reddish in color, will be found 
all over the die and die bed, and it is very 
important that it should not accumulate 
in the bottom of the image, as it will pre- 
vent the punchings from rounding up. I 
agree with your correspondent when he 
states that any moisture on the punchings 
will have the same result, and care should 
be taken, therefore, to have punchings of 
this kind, which are annealed before em- 
bossing and are cooled in water, perfectly 
dry. 

We make it a practice, when a die shows 
wear, to take a cut off the face on the 
grinder and then polish the die out again. 
To prove that only a limited number of 
cold 


blank, [T enclose drawings of an eye-glass 


shapes can be pressed into a die 


clip, which is embossed in a similar man- 
ner. The clip, made right and left, is 


shown enlarged in Fig. 1, the cross-sec 


tion at the right showing the V-shaped 
| FIG. 3 
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grooves of the surface which presses 
against the wearer's nose. 
Fig. 5 shows these grooves as they 


should have been formed by the hob, while 
Fig. 6 demonstrates the result of several 
the heated blank. Every 
successive blow brought the image deeper, 
but the grooves would not form and it 
was necessary to finish them by scraping, 
and as this deepened the grooved portion 
considerably, the rest of the impression 
had to be sunk to the same level by hand. 

Fig. 3 represents a cross-section of the 
hob, and it will be noticed that the oval, 
inside shape has been sunk much deeper 


blows on die 


than necessary. As one end of the oval is 
part of a perfect circle, a hole of the prop- 
er diameter was drilled and the rest of 
the out 
short pieces of round files in the drill press 
chuck and holding the hob in an old chuck, 
which is kept around the bench for sharp- 
ening punches. 


oval was worked by chucking 
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The die and punch, Fig. 2, used for per- 
forating the oval as well as the two rivet 
holes before the punching is embossed, 
might be of interest. 

The die proper b is made first and hard- 
ened. 
made next in the usual manner and also 


The oval perforating punch 7 is 


hardened. The tool-steel guide or stripper 
d is the next thing in order, and is drilled 
and counterbored for screws ¢ ¢ and fitted 
tightly with dowel-pins f/f, which should 
fit loosely, yet without play, in the die b. 
The stripper is then screwed to the die, 
and the holes tor the small round punches 
kk are drilled through from the back of 
the die. These holes are afterwards 
reamed to the body-size of the punches. 
the 
from the back of the die; the stripper is 
and the bulk of the metal is 
by drilling. The stripper is 
again screwed to the die, and the punch 1 


The oval is now scribed on stripper 
taken off 


removed 


is used as a broach, also through the back 
of the die, always filing after having struck 
the 
the punch 7 


Every 
dealt 
through the back of the die, because there 


a light blow with hammer 


blow on should be 
is a strong tendency for the punch to work 
When 


the oval has been worked through in this 


out of position if this is neglected. 


manner a perfect alinement will have been 
obtained, and the stripper may now be re 
lieved at the various points 


059 


soft portion in the punch-plate 4 has been 
telescoped, thus enlarging the holes. 
FRANK GREINER. 


Action of Air Suction at Different Openings. 


Editor American Machinist: 
About one year ago, while working 
about some automatic cheroot machines 


in the testing room, the boss in there told 
which I considered re 
markable, and Mr. Norton 
page 469, about the size of the branches 


me something 


what says, at 


from the main pipe, which conveys dust 
from emery wheels, prompts me to write 
this, 

He says: “The nearer the emery wheel 
is to the fan the smaller should be the 
pipe that conveys the air from it,” and 


vice versa 


Now, these machines were so arranged 


that a fan produced through a set of pipes 


suction thro’ a die head on which was 


placed the leaf to be cut for a wrapper 


carry the leaf 


had to be very cl 


also suction on a head to 


lhe 


lated, so just above 


suction regu 
where the branch pipe 
lid 


the machine a slide was arranged 


On 


jomed 
to regulate the air for that machine 
the diagram I give approximate sizes of 
pipes 

rhe 


nected in precisely the same way 


distances 


and 


machines were similar and con 


The remarkable thing was that the m 


A 
2 
To Fan 

lu »~ » > 
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PLAN OF SUCTION PIPE 


The gage plate a is made next, by in- 
serting it between the stripper and the die 
and working the perforations through the 
back. The plate is then removed and the 
sample clip is located on top by inserting 
the various punches through the sample 
clip and scribing the outline on the plate 

To facilitate the finding of the opening 
in the gage-plate by the operator, a sec 
ond, or guide-plate, is inserted between 
the gage and the stripper. This is an 
exact duplicate of the gage-plate, though 
somewhat thinner, and is open in front as 
shown. It enables the operator to locate 
blanks by simply sliding them along the 
beveled opening until they drop into the 
gage-plate. 

A small, twisted, flat spring 
unnecessary to remove the punching after 
it has been perforated. As the punches 
the the 
spring slightly, and as soon as they leave 


makes it 


ascend, punching compresses 
it this is thrown outward, clearing the die 

The cast-iron punch-holder bodies g are 
kept in stock. The punch-holder plate /1 
is made from machine steel and is treated 
in exactly the same manner as the strip- 
per. The punches k, 
slightly in the back, 
pulling out, and should be hard as far up 
as possible, as it has happened that the 


k and i are riveted 
to keep them from 


chine on No. 3 pipe would work with the 
suction half shut off, while at the same 
No. 1 must be on full, and No. 2 


would be them as to 


time 
midway between 
opening 

One hundred machines were tested and 
sometimes No. 1 machine would not work 
till moved to No. 2 stand. 

When the pipes were free I have placed 
my hand over the opening in succession 
and felt the great difference in pressure 
This 


plained by an interference of air currents ; 


phenomenon can probably be ex 


and it somewhat resembles that common 


experiment in natural philosophy book 
of trying to blow a piece of cardboard off 


the end of a spool, which I suppose 1s 


familiar to most readers of this paper. 
CHEROOT 


Drilling and Reaming Steel—Welding Tool Steel. 
Machinist : 
drilled 


Oil is necessary for tap 


Editor American 
Tool steel 


dry, without oil 


can be much easier 
mixed with graphite is 


lubricant 


ping, and tallow 


the very best for reaming 


wrought iron or steel. Those who have 
not 
sence of chattering, and the sleek cutting 


of reamers with 


used it will be astonished at the ab- 


such lubrication. Tech 


nically, cast tool steel cannot be welded. 


¥ 
is 
al 
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A piece of tool steel polished across a weld 
shows a film of iron between, the surfaces 
being decarbonized before uniting. A tool 
having a weld in a cutting edge will not 
stand—the film will wear away leaving a 
gap. A piece of tool steel welded will not 
stand forging, but will come apart when 
worked, owing to the softness and weak- 
ness of the film. 

During the Civil War and before, cast- 
iron guns were bored with very large 
drills. These were usually made by weld- 
ing two pieces ot steel on an iron slab, 
the pieces lapped and welded at the point, 
These drills invariably came out with a 
groove or hole worn in the most vital part. 
Such a drill did not cut; it would only 
tear and would only work at all in deep 
holes by frequent grinding, and owing to 
the sponginess of the iron at the center, 
and by inordinate pressure. 

C. W. Crawrorp. 


Another Kick from the Draftsman. 
Editor American Machinist: 

I haven't, as yet, had anything to say 
about the trials of the draftsman, although 
| have read with considerable interest the 
letters on the subject which have appeared 
in the columns of the AMERICAN MACHIN- 
ist. Now, after perusing the kicks of 
other draftsmen, I wish, with your per- 
mission, to register one of my own. I 
want to kick about the man with the bum 
free-hand or off-hand sketch; he’s the 
fellow that worries me. Not that I object 
to shop sketches in general—in fact, quite 
the contrary, when the sketch is a neat 
one and clear enough to give a correct 
idea of the piece or pieces it represents; 
it’s the other kind of sketch that troubles 
me. Sometimes it’s one of the shop fore- 
men, sometimes a toolmaker, then again 
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the AMERICAN MAcHINIstT I cannot but 
admire, along with the other features, the 
neat line engravings with which different 
articles are illustrated. Sometimes I catch 
myself wondering, however, if some of 
the drawings and sketches from which the 
cuts are made do not receive considerable 
doctoring after they leave the hands of 
the contributor and before they go to your 
engraving department. For, you see, at 
our place we get all sorts of things to do, 
and drawings, sketches, combinations of 
marks of all kinds come in, and also many 
ideas directly from the shop men and 
foremen; and occasionally the ideas are 
so crudely sketched that an intelligent un- 
derstanding of them is out of the ques- 
tion without a long explanation, and 
oftentimes that doesn’t help matters ap- 
preciably. Still, those who are not able, 
for some reason, to make a sketch that is 
intelligible do not bother me half so much 
as do those who are both able to and actu- 
ally do, at times, make excellent sketches, 
but who generally, either because of lazi- 
ness or carelessness, send in sketches that 
no man can possibly read “in the orig- 
inal.” 

Now look at this picture, Fig. 1, of a 
face-plate fixture; isn’t it elegant? Just 
see those lines of beauty, those graceful 
curves and bunches made by the crazy 
swing of a hurrying pen handled by a 
pushed-for-time individual. The fixture 
is simple enough, and even with this ar 
tistic sketch we shall, of course, be able 
to build it. Tlowever, it’s advisable to re- 
draw it and add a few figures before it 
goes out to the shop men, and this might 
have been avoided had the man behind the 
idea spent a few seconds more in putting 
it on paper. It’s this sort of thing that 


saddens me; especially so when the device 


FIG. I. THE SKETCH ARTISTIC. 


it's someone outside of the shop who 
comes along with one of these off—yes, 
decidedly off—hand sketches of some de- 
vice that’s wanted, and then I have to 
straighten out this sketch and make some- 
thing from which the men can work. 
Each week as I look over my copy of 


illustrated in this same artistic manner 
happens to be a little complicated and is 
therefore worthy of a decent lay-out, or at 
least of a sketch having one or two lines 
which are somewhere near correct. 

Now that I’m on this kicking job, I'm 
going to say a few words about some of 
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my friends (7) who, when making 
sketches, whether free-hand or with the 
aid of instruments, make neat appearing 
ones, but always manage to leave out 
enough of the important lines to make the 
sketches look like all sorts of things but 
those they are intended to look like. The 


American 


FIG. 2. TWO WAYS OF SHOWING A SCREW. 


sketch at A, Fig. 2, is an illustration of 
what I am driving at. The man that made 
that got on most of his figures, and even 
gave the over-all length, but, however, 
omitted to give the thickness of the stock ; 
for of course it’s meant for some kind of 
a templet. Not a templet, you say? <A 
screw? To be sure, when you put on the 
cross lines and the lines representing the 
threads and slot the head, all as indicated 
at B, then it’s easy enough to see what's 
wanted. But if the outline at A doesn't 
represent a templet to be made of sheet 
metal, then my glasses need changing, 
that’s all. At C, in Fig. 3, is shown the 
work of another sinner who is too lazy, 
or something else, to complete his sketches 
before sending them in. <A pair of chuck 
jaws these? Sure. Don’t you see those 
special jaws inside for holding the work? 
Some odd-shaped piece, it is, that can’t be 
held in the regular jaws. After investiga- 
tion, however, you find the sketch should 
have been made about as shown at D, and 
that it represents something entirely dif- 
ferent from chuck jaws. Of course when 
such parts as these are shown in their 
proper positions in a drawing of some tool 
or machine there’s little chance of mis- 
taking the set-screw for a templet, or the 
edd-shaped bushing for a pair of chuck 
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jaws; but 
themselves or in their working positions 
there’s no excuse, so far as I am able to 


whether they are shown by 


judge, for leaving out the few simple yet 
necessary lines that serve to identify the 
part. 


| 
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FIG. 3. TWO WAYS OF SHOWING ANOTHER 


JOB 


This growl about the man with the free 
and-easy sketch or drawing is stringing 
out somewhat longer than I originally in 
tended it should, but I can’t drop the sub 
ject without mentioning still another pe 


culiarity I find in many sketches that 
\ 
/ 
| 
American 
FIG. 4. THE SKETCH WITHOUT THE CENTER 
come my way. Fig. 4 shows what might 


be called the center-lineless type of sketch. 
It seems to be so much easier for the fel- 


lows that make such things to tie all the 


views together by outside lines than to 


lines and let it go 


draw a couple of center 
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at that; and the sketch always looks so 


better,. too (to the man_ that 


much 
makes it). 


A friend of mine remarked to me the 


other day, when looking over a mess ot 
lines, most of which had been made in an 
off-hand manner, and as a result didn't 


seem to start anywhere in particular ot 
end a bit more definitely: “The idea may 
be all right, but what are you going to do 
That's it; 
them ? 


with the alleged drawings?” 
what to do with 
Draw them over, | 


are you 


going 


suppose 


There are too many such drawings 
about our shops; we want pictures, 
sketches, drawings, call them what you 
will, that will look, in a general way at 
least, something like the work they are 


Not that 


need be true to seale, neither is it neces 


supposed to represent. they 
sary that straight edges be represented by 
absolutely straight lines, nor work with 
circular outline shown in plan by an ab 
solutely true circle; but some approach to 
the correct shape of the work is desirable, 
as is also some idea of proportion between 
the What is 


about the shop is willingness as well as 
ability to sketch in a 


various parts wanted all 


neat and decent 


manner and to show things somewhat as 
they are, or as they are to be when com 
pleted; willingness and ability to draw, 
say. an outline of a coupling bolt, that 
will look as much like that as it does like 
a wood screw; or a picture, say, of a face 
plate, which will look near enough lke 
the real thing so that no one will ever 
have an excuse for mistaking the plan for 
that of a fried egg or an oyster shell 

McANpREWS 


Time Saving and Encouraging Little Things in 
the Shop. 
Editor American Machinist : 
lines 
the 


want to write a few 


text. Of 


Just now | 
“little things’ as my 
some I have missed, others 


with 
“little things” 
I have seen, and still others I would like 
to see 

One that I missed was in a large shop 
where an elaborate system of time and 
cost keeping was in use, and where a large 
clerical and engineering force was em 
ployed to conduct the business in the most 
I missed it at a drill 
countersinking 


I didn't 
least 


ip-to-date manner 


press, where a man was 
rivet holes in a number of plates. 
count the but 

150 in each plate, and perhaps a dozen ot 


He had a countersink drill 


holes, there were at 


fifteen plates. 
in the machine and a rivet in one hand, and 
by two or three applications of the coun 
tersink to each hole he was doing a fairly 
good job; but, oh, how I did miss that little 
stop on the drill would have 


spindle that 


and reduced the time 
and effort required, and I 
think that if that business has many little 
leaks like that the stockholders are missing 


produced uniformity 


am inclined to 


something, too 
No doubt there 


expensive pecial 


are many shops in which 


ools are built to reduce 


OO! 


the costs of operations, while numerous 


simple and comparatively inexpensive but 


efficient helps to smooth running and larg 
itput are almost entirely ignored. There 
ire indeed many of these apparently insig 
nificant litthe appliances which do so much 
ward n ng work more pleasant by 
easing and quickening it that those accus 


furnished 


lacking. 


The swab shown in Fig. 1 tor cleaning 
the center holes in lathe spindles does not 
represent a large investment, yet few me 


chanics having used one would like to go 


fingers or to “screw 


back to using their 


ing” a pigce of waste or a rag in the hole 


shows it made of heavy 


wire soldered at the joints, and a rag 


drawn through the eye completes it ready 


for use We place one at each machine 


and stamp the number of the machine on 


the shank 


Fig. 3 illustrates the old but efficient 
thread cleaner for chucks and face-plates, 
and, judging by its absence from most 


shops, it ts not nearly as well known as it 


deserves ) Le 


Fig. 5 shows a simple holder for grind 


= 
| Fig. 3 
oyu 
hi 
LITTLE HANDY THINGS FOR THE SHOP 
ing the square cutters used in lathe and 


planer tool-holders. One of these kept at 
emery wheel facilitates the grinding 


Tool-holders are now al 


each 
of these cutters 
used, and to get the most 


most universally 


out of them the men should be supplied 


with a practically unlimited number ot 
cutters and to grind one over from one 
form toa other or to grind one up at both 
ends should not be necessary or allowed 
We break these cutters off, roughly grind 
them to round nose form, harden them 
(using high-speed steel) in quantities and 
place them in the toolroom from wher 
thev are handed out upon request. On 
much work the tool-holder may be left 
in the tool-post of the machine and only 
the me nec iry to change cutters need 
be lost. grinding one cutter while another 
under cut 


Another quite useful addition to these 
It enables 


lich often is desirable. 


t-iron oil cup which 


ve scatter over all the benches for dipping 
ps into when tapping by hand or at the 
pre 
Now add to the foregoing articles sug 
gested a sufficiency of chalk, waste and 
wiping rags, for each man a_ time-card 


ward fitted with a spring clip and having 


a lead pencil fastened to a string, a brush 


within easy reach 


t eac machine. br 


— 
— | tomed to work wiiere these are 
feel quite handicapped where they are 
= 
\ 
|| 
/ 
the holder te take smaller tters than its be 
Fig. 4 show 
es 
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a clock and calendar in sight, separate oil- 
ers containing machine and thread cutting 
oil, soap suds and kerosene oil, efficient 
lamp brackets, extensions for the electric 
lights, an individual dish of warm, soft 
water for each man at quitting time, and 
a good place to hang clothing, and I think 
we'd have a shop which, with the accom- 
paniment of fair treatment, would, by good 
men, be considered a desirable shop to 


work in CoRNEIL RIDDERHOF. 


A Greasing Operation in a Cartridge Shop. 
iditor American Machinist: 

While reading the description of that 
wax press which R. P. King shows at 
page 488, I had to laugh; not at the press, 
however, but at something it brought to 
my recollection. That press reminded me 
of the greaser we used to run in the cart- 
ridge shop I was writing about some little 
time ago, and I never can think of that 
greaser without thinking also of the way 
Bill, the machinist, used to cuss when one 
of the boys broke it. And so far as I can 
remember, none of the boys ever ran the 
machine without at least one break-down 
to his credit, and most of them had sev- 
eral. 


\ 
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plete, but I give enough of it to illustrate 
the principle of the machine. Casting b 
was drilled out from the back, the hole c 
(about 1 inch diameter) forming a cham- 
ber in which fitted the head of a square- 
threaded screw d, fed by a nut e. The nut 
was really a pair of ratchet wheels (right 
and left) fastened together and threaded 
to suit the screw. To operate the nut a 
paw! f was provided, carried by an arm 
actuated by the main arm which moved 
the punch g up and down, this punch be- 
ing carried by a ram which worked in a 
vertical guide /: bolted in place at the rear 
of the dial. Back of ratchet wheel or nut 
€ was a good, husky piece of metal, shaped 
very much as shown at 1, which backed up 
and took the thrust of the nut as it ro- 
tated. A key 7 fitting a spline in screw d 
prevented the latter from turning with e. 
At the front of chamber c was a ring k, 
and in this the bullet die 1. Both were 
drilled through from the periphery as indi- 
cated at m, the holes in the two members 
being in alinement. Die / was arranged to 


turn slightly back and forth in its holder 
at each stroke of the press. 

The machine being set up for a certain 
size of bullet, by changing the dial, dies, 


Now a greaser, as everyone knows who 
has ever spent any time in a cartridge 
shop, is a machine for greasing certain 
kinds of bullets or balls before these are 
loaded in the shell; a machine for forcing 
into the circumferential 
groove or grooves formed around the bul- 
let in a previous operation, usually called 
“creasing.” In the shop in question the 
greasing operation was performed in a 
machine arranged in somewhat the same 
order as a small punch press. At the front 
was a feed dial with holes for the balls, 
which dial was rotated by ratchet wheel 
and pawl to bring one bullet after another 
over the greasing die and under the punch. 
The bullets were fed to this dial by a boy 
operator, who generally camped out in a 
comfortable chair at the front of the work 
table and took things as easy as he could 
without letting too many empty holes pass 
A portion of the feed dial will be 
noticed at a in the sketch, and directly be- 
neath, at b, is the body of the machine it- 
self. As this sketch is merely from mem- 
ory, the mechanism is not shown 


tallow shallow 


him. 


com- 


SECTION OF GREASING MACHINE. 


punch, etc., and the screw d being out of 
its position in the chamber, a stick of tal- 
low, looking for all the world like one of 
the candles your grandmother used to 
make—excepting, of course, it had no 
wick—was slipped into the chamber. The 
feed nut was at this stage of the game up 
against one of the heads of the screw, the 
candle—perhaps 12 inches long—leaving 
just space enough at the rear end of the 
chamber for the screw head to enter, the 
ratchet wheel nut then striking against the 
finished surface at the back of the ma- 
chine. Spring was, of course, lifted to 
clear the screw as the latter was slipped 
into place; and block 1 was swung up into 
position as shown and clamped by the 
handle o, distance pieces at the back of 1 
preventing it from binding against e. 
When the machine was started the paw! 
actuating nut ¢ was allowed to run the 
screw up hard against. the grease and force 
this into the die before the work was fed 
under the punch. Balls then being dropped 
into the dial a were brought one at each 
stroke of the machine—under punch g 
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and forced down into die /, the grooves in 
the work coming, as shown, opposite holes 
m. Grease was forced by the pressure of 
the screw, through these holes and filled 
the bullet grooves, die / turning at the 
right time to cut off the grease flow and 
prevent more than the desired amount 
entering from chamber c. As the next 
ball was forced down by the punch, the 
ball already greased dropped clear of the 
die and the latter turned back to its pre- 
vious position, again opening communica- 
tion between the tallow supply and the 
grooves in the work. This machine worked 
very rapidly, and yet after a little practice 
the operator had no difficulty in keeping 
up with the feed dial; however, for one 
reason or another empty holes now and 
then would pass under the punch. 
As the feed screw could not be 
from the front, a bell p was provided for 
notifying the operator when the screw 


seen 


had run in as far as it was safe for it to go. 
This bell was struck by the lump of metal 
soldered to spring n, the latter slipping off 
the end of the screw as it was fed along. 
The feed screw, it will be noticed, was 
made with two heads—the head at 
end being formed by a bushing slipped 


one 
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over and pinned on to a reduced portion 
of the screw; it has already been explained 
that the ratchet wheel e was double. Now, 
when the screw had run its course and 
was removed to admit a fresh stick of tal- 
low, instead of running the nut back to the 
end from which it started, the whole thing 
—screw and nut—was simply turned end 
for end and the other head inserted in 
the grease chamber, the other half of the 
double ratchet being then engaged by paw] 
f, this pawl being made, of course, only 
half as wide as the wheel it actuated. 
Now, as this screw reversed there 
was always a lot of tallow adhering to the 
end last in use, and this was supposed to 
be thoroughly wiped off before starting up 
again. However, the operator would some- 
times be a little careless in cleaning the 
end and when that end passed under the 
spring (the feed being very fine) the lat 
ter would slide slowly down over the end, 
and, owing to the tallow encountered there, 
would come to rest easily and without a 
sound, on the bell. In about two minutes 
would be due: for when that 


was 


trouble 
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screw struck bottom there was something 
doing. Sometimes the studs holding block 
t were shoved off ; sometimes the block it- 
self broke; whatever happened it was right 
at this point that Bill commenced to cuss 
and say hard things about kids that went 
And I don’t know, 
at this time, as I can blame him very much 
either. It strikes me, however—although 
it never occurred to me when I was one 
of the boys who had to run the machine— 
that with a very little ingenuity he might 
have for automati- 
cally releasing that ratchet feed when the 


to sleep on their job. 


devised some means 


screw had nearly run its limit. 


S. F. ArTHUR. 


Improved Gage for Saw Table. 
Editor American Machinist : 
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the weight at the bottom of the pointer 
When this indicator is used, it is pushed 
against the work, and the rod, pushing 
against the weight, moves the hand in the 
direction of 0 on the quadrant? the weight 
of the tool holding it. A 
0.001 inch causes the hand to move from 
to the You will observe 
in the photograph that there are pins o1 


movement of 


one line next. 
stops which keep the hand from striking 
against the quadrant; also a screw to lock 
the hand so that the tool can be carried 
about. 


Joun H. Torney 


Why Should Mechanics be Required to Give 
References? 
Editor American Machinist : 


Of what good is a reference? 


Why do 


advertisements in the “Help Wanted” col 


The sketch shows a saw table gage or umns contain the legend: “State refer- 
fence which, like others, had one bad ences, salary expected, etc.’? Why are 
feature; that is, there was no provision not men taken on trial? It’s “a to to 1 

Clamp Hindle 
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j Clamp Plate Clamp Bolt 
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© 
/ 
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IMPROVED GAGE 


made for setting the gage at right angles 
to the table. This has caused a large 
amount of work to be spoiled, careless 
workmen often leaving the gage like BC 
or BD. 

To overcome this trouble I made a new 
clamp plate with a notch at A to fit over 
the clamp bolt; when in this position the 
gage is at a right angle with the table. 
When the clamp plate is raised so that the 
notch is above the clamp bolt, the gage 1s 
free and may be set at any angle wanted. 

Jon Suop 


Inclinometer and Indicator, 
Editor American Machinist: 

The accompanying photograph shows a 
simple and useful tool which I have just 
made and which can be used as a level, 
as an indicator, and for getting the angle 
of an inclined surface. The tool is gradu- 
ated at each side, one pointer serving for 
both sides, as the top part of the pointer 
or hand is double and the quadrant passes 
between the two points; thus it can be 
easily read from either side. The pointer 
is fastened to a shaft, the ends of which 
are pointed; on the bottom is fastened a 
weight which always keeps the hand ver 
tical, and when the tool is placed upon a 
surface to see if it is level or at an angle, 
the hand shows it at once, or rather after 
a second or so, for it vibrates a little. The 
test indicator, which I have added to the 
base, has at the end a hardened wheel; a 
coiled spring keeps the plunger away from 


FOR 


SAW. TABLE. 

shot” that if a man is hired for a certain 
position, and his work falls short of the 
requirements of that position, his pay will 


be stopped, in spite of references. There 


O03 


chanics who are qualified to hold an exec 
utive position, but who are practically tied 
Why Be 


ithod of advertis 


down to their present jobs 


cause of this arbitrary 1 


ing 

Phe manutacturing employer says: “We 
have an opening for a foreman in out 
works, and we must know whether the 
ipphicant is capable of holding down this 


him.” Nonsense! 
think of 
What is writ 


ten as a recommend is usually the product 


job, betore we hire 


Docs the employer ever how 


‘references’ are procured 
of triendship 


lave the readers of the AMERICAN Ma 


voluntary 


CHINIST ever received) many 

recommendations ? Let me cite a case in 
point: .\n acquaintance of mine answered 
a certain advertisement in the “Help 


The 


contained the 


Wanted” 


question 


column advertisement in 


usual “references 
nary a reter- 


\fter 
detailing his qualifications for the position, 


required.” This friend had ° 


ence,” but he wrote just the same 


he plainly stated that he had no reference 


hut jus work, and that he had been with 
his present employers for ten years; was 
for one month; 
that 


verify his stated quali 


willing to come on trial 


it the end of which it was obvious 


they could easily 


fications, and if they were dissatisfied they 


coud part There are a great many ma 


chinitsts that are in my friend's position 


Their present employers have a_ peculiat 
interest in keeping them vear after year 
They do not feel like quitting for the dif 
ference of a few cents on a day’s wages 
and to get a job that pays for the change 
requires the reference. Mr. Editor, it may 


solution to this 


he possible that there is a 


INCLINOMETER 


are few machinists who are 
better their condition by applying for posi 


not striving to 


tions with more money as a consideration 
and the called but 


few are chosen.” 


result is, “many are 


There are thousands of expert me 


AND 


INDICATOR. 


We as 


ists would like to know why we can't be 


advertisement business machin 


taken on “probation.” Perhaps the em 
valid reason. 
“the 


plover can give us a 


tor «om would like to hear other 


side 


\\ \\\\ LA 
4 
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Making Small Piston Rings. 
American Machinist : 
From time to time you have published 
articles on the making of accurately fitting 


piston rings. As the sketches were gener- 
ally of large rings, and the small ones such 


as are used on modern automobile engines, 


~ ' 
| 
>! 
1 
FIG. 1 Te 
ling Ripe J 
_Ca i Ru Rough Ring 
Finish inside and out to 3 
dotted line . 
— 
| 
| king 
1G, 4 
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Doited lines represent Chuck Jaws 


I send you drawings 
| designed and 


seem to be neglected, 


of tools for these which 


used with great satisfaction. 


The 


ale ly 


small engines require very accur 


fitting rings in order to produce a 
good compression and to get the full bene 
fit of the find that, 


among the machinists, there 


explosion. | even 


best exists 
a wonderful amount of 1ignorance concern 
ing the proper construction of piston rings 
Referring to the drawings, Fig. 1 shows 
the casting rings cut. 
It may be made of any desired length, but 
should the chuck 


grips it, 


from which the are 


be strengthened where 


to prevent springing. accom- 
plished this by ribbing the chucking end. 
The of be good, and 
only sharp tools should be employed in 
roughing off. 


dull parting tool, metal 


iron must, course, 


cutting By 


the 


and using a 
is crystallized 
sufficiently to cause breakage when spring 
ing the rings into their places in the piston. 
hig. 3 shows a method of splitting which 


will prevent leakage indefinitely. Rings 


that are merely sawed apart will not re 
The 


and all rings 


portions 
should 


main tight after shgeht wear. 


shaded are removed, 
be the 
\fter the rings are split, they are placed 
the band, 
until the edges meet. 


Salhi 


in and sprung together 


Fig. 5, 
In this position they 


are securely clamped on the arbor or hub, 


Fig. 4, after whieh the band is removed. 
My pistons required three rings, and I 
made this device to turn four at once. As 


will seen, It is a simple atfair, which 1s 


held in a chuek After the rings are 
fastened by clamping, they should be 
turned exactly the same as the eylinder 


from 


bore, 


the 


and polished before removing 


arbor. It is evident that when they 


Cast Iron 
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no longer true cir- 
they 


spring open they are 
but 
are in the cylinder, 
insuring a good fit. 

To equalize the springing tendency of a 


as 


when sprung together, 
they are absolutely true 


cles, 
and round, 


good ring, it is made thickest at the point 
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with success. Any of your readers who 
have had trouble leaky rings 
avoid future annoyance if they make them 


with will 


in the manner I have described. 
The rings shown in the drawing were 
used in a single-cylinder four-cycle engine 


opposite the split. To accomplish this, I running at 2,000 revolutions per minute 
' 
F 
| / 
Chucking 
Drill hole to WT 
ngage pin, atter! 
—outsideis | 
tinished 
| L 
by ke - 
FIG.3 
Rough Ring, Showing method of Splitting ‘3 
Shaded portions Milled or Filed away. ast Iron, Finish all over, 
FIG. 5 
Band Made of Wrought Iron,1 x % 


4, Stubs Wire 


Pin to prevent shifting 
ef Ring while boving | 


OVEOL, 


finish 


MAKING SMALL PISTON PINGS. 


made the chuck Fig. 6. This is also a sim- 
ple affair bored out to receive the rings 
That is, 
diameter 


when they are sprung together. 
to the 
To produce the de- 


the chuck is bored same 
as the cylinder bore. 
sired eccentricity, the chucking boss is flat- 
tened, as shown, and then held in a three- 


jaw chuck, thus swinging the rig off cen- 


ter. The split end of the ring must go 
just opposite the flat place on the boss. 
It is also necessary to pin the rings, as 


shown, to prevent movement while turn- 


ing out the inside. 
After the inside has been bored to size, 
g 


1G. 7 


Completed Ring Contracted. 


eq 
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and developing at that speed about 2! 
Owing to the high speed, 
was absolutely necessary to have a perfec 
fit in the piston and cylinder 
N. J. (GEORGE 


horse-power. 


Salem, W ACKER. 


Micrometer Attachment for the Lathe. 
Editor Machinist : 
This what I 
handy micrometer attachment 
in connection 


American 
sketch consider «a 


to be 


shows 
very 
used 
the lathe for producing accurate 


with the carriage 


» work, 


in recessing irregular forms, facing a 


given amount from a piece of work, or 


MICROMETER 


the ring is finished. Upon removal it will 
be found to be uniform in its spring and an 
The 


slots in the 


accurate fit in the 
then fitted to their 


sprung into place 


cylinder. rings are 


piston and 


The 


and, 


I never had a ring break in service 
jigs are very simple and inexpensive, 
held they 
no troublesome bolting to face-plates, and 


as they are ina chuck, require 


a ring may be given,any degree of eccen 
tricity by varying the flat on the hub of 
the chuck, Fig, 6. 


I have used tools of this type for rings 


from 2 to 6 inches in diameter, and always 


ATTACH MENT 


FOR THE LATHE, 


measuring the distance from one shoulder 


to another, thus doing away with the cut 


method commonly use. 
of 


length, 


and try 
The 
threaded 


main block vl 1s cast iron and 


its entire adjustment 


cuts 
The 


form 


being provided for by means of saw 


and two filister head screws 


& 


screw B is 1-10 inch pitch, with V 


of thread, the coarse pitch facilitating 
rapid adjustment. The dial is graduated 
in 100 equal parts, thus giving for cach 
division 1-100 of I-10 or 0.001 inch. The 
reading is made on the index bar, which 
is graduated in tenths. The clamp C, 
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which is made of machine steel, is let into 
the main block 4 to prevent it from turn- 
A slot in 


this clamp, 3gx134 inches, allows the fix- 


ing while clamping to the lathe. 


ture to be clamped to the lathe without 


h. 


removal of the knurled thumb screw 


‘he fixture should be clamped to the 
right of the carriage so that the measur 
ing screw follows the carriage. Set the 


tool or take a light cut across the face of 
the work, and place the measuring screw 
at the 
turning the screw so as to keep it in con 
tact with the carriage until the right dis- 
tance or desired depth is obtained. 
LatHe Hanp 


against the carriage, same time 


Making Lock Nuts on the Screw Machine. 
Editor American Machinist: 

When a quantity of small parts are to 
be made, the output can be increased and 
the cost kept low by making two or more 
parts in one operation. The pieces made 
with the tools described 
turned out three at a 


herewith are 


time on the screw 
machine; they are for sprocket lock-nuts 
and are tapped in another machine. About 
150,000 are required each year. The di- 
of 
diameter of formed 


mensions follows: Diameter 


stock, 1 43-64 inches; 


are 


as 
inches; length, 3-16 inch; 
diameter of hole, 1 19-64 inches, We have 
no trouble in making 700 of these lock- 


ring, I 


21-32 


nuts in ten hours, on one machine. 


Tool 


Cut-olf Tools 


MAKING 


LOCK N Ts 
The tools are of good carbon steel—I say 


air-hardening steel on 


tools 


carbon, as we ust 
The turret 
(-inch drill, 1 19-64 inch reamer 
for 


several jobs used are: 
stop, 1! 
lip”’ 
the parts from the cut-off tools 


and spring tool removing 
The cams 


are arranged so that the forming tool and 
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drill work t and 


cut-off tools work together; the pieces are 


wether, and the reamer 


nearly cut off while the reamer 1s going 
in, and the cut-off tools and spring tool 
then work together. The cut-otf tools are 


brought into operation the second time by 


what I call double 


\s 


turret comes well forward and plunger 


camming 


the pieces are arly cut off, the 


enters the hole. Sliding collar B comes 
against the first piece before the feed 1s 
thrown in and cut-off tools commence to 
cut. A portion of plunger «1 is cut away 


at the outer end so that the tools will not 
strike 
} 


The split taper collar C, which one end 


actS as a re 


of spring /) presses against, 
tarder that 
towards sliding collar B, 


when the turret advances 


so 
plunger 4 will 
feed into the hole as rapidly as the turret 
is brought forward until it strikes the bot 
then 


thi 


tom of the hole in the formed pieces ; 


the plunger slides in the sleeve in 


turret. 

The cut-off tools complete their work 
inch of 
th 


when the turret lacks about one 


completing its forward travel; then 


feed is thrown out, and turret is brought 
forward rapidly and at the same time the 


cut-off tools are withdrawn. This leaves 


the three pieces on plunger «1 from which 
they are thrown or stripped by the spring 
and collar B as the turret returns 

Four, or perhaps five, pieces like these 


the best 


could made in the same manner, but 


results are obtained by not drill 
ing a hole any deeper than can well be 
flooded with oil; of course an oil tube drill 
could be used providing the machine were 
fitted for it 

The object of the spring tool is to insure 


that no pieces will be left between the cut 
off tools, Plunger 4 should be about 1-16 
D 
7 
A 
‘ / 
American Machinist 
IN THE SCREW MACHINI 
inch loose in the hole, that any but 
thrown up by the cut-off tools ll 
make the rings ck on the plunger and 
prevent e sliding collar B from ope 
iting. It i good plan to groove the fa 


ett ken, ofttimes the nuts stick to 1t; 
S fter it has been used for some time 
‘te Mes e thick ind has ( derab 
lhesive pow It is advisable not 
Iril] ‘ eam anv deeper than necessary 
si as piece ext to the chu 
s apt ck e end of the bar it 
the sn The ng left from the cut 
itt s forced into t hole, and whe 
the ah 1K forward and enters t 
hole the forming tool is apt to break, a 
thre spring W Il not rotate so the t ls ca 
‘ Leroy TAarnor 
Trimmer Attachment. 
Iditor American Machinist 
Phe sketch shows a simple attach 
for the wood trimmer; this very handy 
n trimming segments, or other pieces 
lenet it is out of the wavy for regular 
(Y/ 
4 
witnent 
\ 
~ 
rkIM MI rrACH 
na setom at natant for 
1 as hacl ot hie 
egment rest n the lug when trimming 
both ends; the lug ed as a stop whet 
gaging raight piece cut to the ime 
engtl 
| the gage pa eg 
lone int When in king 
ne the en 
he rad the end 
for mung giment 
ye with rad ine 
nil aking tl 
l tthe gage, atte 
] tu " 
rimmed: | have ed about neh 
l e with the ev | have 
en trimming segmer 
for a patter 2 ies deep d 28 inch 
d ete } egments being neh th 
rm hat t excep 
i n ca 
| Si 
An Interesting Staking Job. 
n Machit 
tory where | work they ha 
ne ed considerabl 
<p do oof pla 
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rod through the center of each. The 
plate and rod were cast of steel in one 
piece, but almost invariably there were 


blowholes where the rod and plate were 
connected, making the part frail and un- 


reliable. The rods were turned all over, 


FIG I. STAKING TOOLS. 
and the plates faced down, thus exposing 
the blowholes, which condemned the piece. 
I suggested making the plates in the 
punch press, and fastening them by stak- 
ing. This method tried and found 
very satisfactory. 
A gang-die with two punches—one for 
piercing the center hole 23-32 inch didam- 
eter, and one for blanking the plates 


Was 


Was 


AMERICAN MACHINIST 


The rods were made of 34-inch round 
cold roiled steel, cut off about 12 inches 
long; the ends were pointed in a Jones & 
Lamson lathe, and a recess was cut in 
the middle 1-32 inch deep, and as wide as 
the thickness of the plates, or 3-16 inch. 

A set of staking dies were then em- 
ployed for fastening the two pieces to- 
gether, as shown by Figs. 1 and 2; Fig. 1 
showing the die assembled and the work 
in place, and Fig. 2 showing each piece 
separately. The large piece A at the right, 


Fig. 2, is the die holder; this is a steel 


- casting which is dropped into the bed plate 


of the punch press with spring B down, 


American Machinist 
FIG. 3. SECTION OF STAKING DIE. 
and held in place with a strap at each side, 
slot C, Fig. 1, facing the operator. This 
slot is to accommodate a projection on the 
plate. J) is the rod with a plate £ in po- 
After holder 4 is strapped down 
the plate g is slipped on the rod f and 
placed at the middle—or at the recess al- 
ready mentioned—and the staking die F 
is slid on the rod and against the under 
side of the plate. 

This die is made of tool steel, hardened, 
and drawn to a dark straw; the taper 
part fits in the die-holder, the upper face 
being straight, except where the staking 
edge is turned up. Fig. 3 shows the sec- 
tion of this die. The upper staking die G, 
also made of tooled steel, hardened and 
drawn, is now put on the other end of 
the rod, the staking edge down toward the 
Rod, plate and dies are now to- 


sition. 


plate. 


FIG. 2. 


made of the ordinary type for blanking 
washers, the plates being 3-16 inch thick 
soft sheet steel. A 
then run through the hole in the plate to 
straighten and smooth it, as it was taper- 
ing from punching, the punch being 1-32 


34-inch reamer was 


inch smaller than the die 


STAKING 


TOOLS, 


gether dropped in place in the die-holder 
l, when the rod goes through the hole in 
the bottom and rests against the end of a 
hardened set screw // on spring B, which 
screw locates the rod correctly, relative to 
plate FE. The slotted, round iron 
block /, Fig. 2, is now slipped on rod D. 


cast 


May 7, 1903. 
The cast iron press-block J is held in the 
ram of the press, being up and out of the 
way when the other pieces are placed in 
position, and comes down on the top of 
block /, doing the work, when the treadle 
of the machine is pressed down. The slot 
in J is to make room for the upper end of 
rod ) when placed in the press, the stroke 
of the machine being only 3 inches. 

The staking edges the metal 
around the hole of the plate into the re- 
cess of the rod and fasten the two pieces 
together very firmly; this is necessary, as 
they have to resist a great many hard 
blows while working. So far no trouble 
has been reported; this method having 
been in use upward of two years. 


J. J. 


force 


Ball Tips for the Micrometer. 


Editor American Machinist : 

I herewith send a sketch showing a pair 
of ball tips, or measuring points, I have 
made for a micrometer. The two steel 
balls, each 0.25 inch diameter, are held on 
the micrometer points with pieces of steel 
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BALL TIPS FOR THE MICROMETER. 


tubing, as shown. I find them especially 
useful when measuring work having 
curved surfaces—as in finding the thick- 
ness of rings, etc. Another advantage I 
find in using these balls: there is not the 
tendency for grit to get lodged between 
the measuring surfaces, and they give a 
most satisfactory result. I think this idea 
will be of use to some of the AMERICAN 
MAaAcHINIst readers, because these meas- 
uring tips can be easily made to fit any 
size of micrometer. E. J. Townprow. 
Essex, England. 
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A Slotting Attachment for the Shaper. 
Fditor American Machinist: 

In the good old bicycle days many were 
the queer contraptions concocted to get 
out the work quickly and with the least 
possible expense. The toolmakers who 
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nary way in an engine lathe, as the curve 
had to be just right, we proceeded in the 
following manner: From a Pratt & Whit 
ney 24-inch lathe we removed the guide of 
the taper attachment and replaced it with 
a piece of tool steel, which had a curved 


Saw 
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a 
H i i 
x 
K 
Cast lron 
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¢5 
Apron of Shape: 


Apron of Shaper 


SLOTTING ATTACHMENT FOR THE SHAPER. 


designed and built fixtures for machining 
bicycle parts in those days were no more 
ingenious than toolmakers now are; still, 
in raking up experiences of tools built at 
that time there is one which I remember 
quite well that might be used by the “‘lat- 
ter day saints” to good advantage. It 
will be borne in mind that every shop is 
not the fortunate possessor of a “‘slotter,”’ 
and in this letter I will try to describe an 
attachment for a shaper for slotting or 
splining small work, such as pinions, col- 
lars, split bushings and the like. In the 
illustration A is a cast-iron standard 
bolted to the shaper apron and held in 
permanent position by two stops placed at 
the front. The casting is webbed at the 
dotted lines B B. C is the sprocket to be 
keyseated, held in position by clamps D D, 
and, the hub being turned true with the 
hole, the casting A is counterbored just 
large enough to receive it. (Other work 
may be held by the clamps and located by 
a center line drawn across the work and 
matching that line with another on the 
working face of casting A from X to Z.) 
H is a special cutter of tool steel. It is 
taken out after each piece is splined by 
removing a tapered pin J in the holder F. 
FE is made of machine steel, and its func- 
tion is to guide and at the same time hold 
in One position the outer end of the saw. 
It is fitted with set-screw and jam-nut to 
take up the vertical motion of H and also 
to aline the cutting edge square with the 
hole in the work. K K are openings in A 
to allow the saw to be taken in or out. G 
is a stop that deterrhines the depth of the 
cut. Carrot, ASHLEY. 


Turning Concave Rolls. 
Editor American Machinist: 

Having to make a number of.tool steel 
rolls, with faces turned concave to a ra- 
dius of 16 inches, as shown in Fig. 1, 
which job, as every lathe hands knows, 
would be a tedious one to do in the ordi- 


« 


FIG. 


—16- Rad, 


manner indicated in Fig. 4, we got a very 
uniform and satisfactory set of rolls in a 
very short time 

In setting the job all there was to d 
was to see that the point of the tool, the 
center of the guide and the center of the 
roll were in line. Frep. J) 

Chicago 

{At the shops of the Cineimnat: Ma 
chine Tool Company where they are doing 
very high grade work on drill presses they 
have a device similar in principle to the 


and other pul 


above for crowning cone 


leys, and an English correspondent sends 
us a contribution describing what 1s es 
sentially the same thing applied to an 


English lathe, having no taper attachment, 
and therefore requiring that a bracket b 
provided for supporting the curved guide 
block Ed | 

Handy Scriber. 
Editor American Machinist: 


I enclose a sketch of a useful little 


Coal 


dmerican Machinut 


rURNING A CONCAVE ROLI 


slot milled in it, as shown in Fig. 2. The 
bar of the cross slide was then connected 
Using this outfit, in the 


to it, as in Fig. 3 


scriber which I designed about three years 
ago. I have found it very handy both for 
parallel and circular work, particularly for 


Shaper 
Ram 

= 

: 
yt 
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ig bolt centers on round and square 


scribir 
flanges of valves, pipes, etc. 


1 


It will scribe any distance from 1-16 to 


314 inches, and the scribing point may be 
in any position inside the ra- 
sy placing the 
studs, the 


firmly fixed 
dius of the scribing rod. 
with the 


eriber point is in advance of the body of 


guide 


od parallel] 


the tool, which makes it possible to scribe 
line to the very edge of a casting, while 
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bottom of the counterbore slightly in order 
to give the necessary “draw” upon the 


rod. TOOLMAKER. 


Face-Plate Fixture for Multiple Thread Cutting. 
Editor American Machinist: 

I noticed in a recent issue a description 
of a method of cutting a triple thread by 
dividing the driving plate and using three 


studs for driving the carrier. Some years 


-Slot-in Plau 


HANDY 


the studs have a firm guide on the work. 


For short distances the seriber point may 


be placed in the slot indicated by dotted 


lines in frame /*, When folded up it 
makes a very neat and compact tool. I 
inay say that I have seen several since 
made trom the above design, so I think 


a brief description may be of interest to 


some of my fellow readers. 

The scriber rod A is made from '% inch 
, and a flat is filed on one 
it turning in the hole. A 


hole is drilled in one end for the 


steel 


round tool 
side to prevent 
s-inch 
seriber point which is fastened in position 
The frame F 
sheet steel, and 
is drilled and counterbored to receive studs 


by a small screw, as shown, 


is made from 2x!¢-inch 
BB, which are secured by small screws, 
the studs to 
hardened and replaced easily, In the Oppo 


as shown: this enables be 


frame ts drilled to receive stud 


site end, the 


C, and counterbored to suit bush 


hole is then drilled through both stud.sand 
bush, to receive scriber 4, care being taken 
to drill the hole in such a position as to 


low the flat part of scriber rod to work 


freely upon the top of the frame 


Phe rod is held firmly in any position 
by tightening the knurled nut EF upon 
bushing which is made to “clear” the 


Cc 
SCRIBER, 
FACE PLATE FIXTURE FOR 


ago I was employed at a works where we 
had to do a deal of multiple thread work, 
and I devised a plate which was used on 
On 
an ordinary driving plate we fitted a plate 


various numbers of leads with success. 


having, as shown in sketch, twelve holes 
enabling us to get two, three, four or six 
leads if required. This ring carried the 
driving stud, and was clamped at the back 


MULTIPLE 
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of the plate by two bolts as an extra safe- 
guard. All that 
slack the bolts off, withdraw the index pin, 
move the plate the number of holes re- 
It proved 


Was necessary was to 


quired, and re-tighten the bolts. 
a time saver, and we used it on different 
lathes, as occasion required, by making 
the driving plates alike and drilling a hole 
for the index pin, I found that the index 
pin worked best when made taper, and 
a light tap was sufficient to loosen or fix it. 
The clamping bolts were added on the 
principle of the Thames bargee, that “‘it’s 
better to be safe than sorry.” T. Riper. 
Plumstead, England. 


Jig Feet. 
Editor American Machinist : 

At page 343 I notice that S. Cox takes 
our friend Danse rather severely to task 
about a previous article of his on jig de- 
sign—jig feet in particular. Being in a 
position to look at the matter from an 
unbiased standpoint, as I have both kinds 
to contend with almost every day, I must 
say that I am strongly in favor of feet for 
drilling jigs where it is possible to put 
them on. Now, where a jig is designed 
for drilling but the one hole, friend Cox 
is all right; don’t use feet but clamp the 
jig down tight and then sail in and drill. 
But, suppose a jig has been designed for 
drilling a large number of holes, will you 
clamp it down separately for each hole? 
I think not. Now, here is just where the 
jig with the feet on shines out. Take a 
jig for drilling cash-register or typewriter 
parts where there are twelve or fourteen 
holes of the same size to be drilled (and it 
is very often the case) the jig, to be profit- 


THREAD CUTTING. 

able, must be handled as rapidly and ac 
curately as possible; and, to do this, chip- 
and dirt must be kept from underneath 
the jig and as few clamps and bolts used 
Where a jig without feet is 
used it 1s necessary to remove it from the 
machine and clean the bottom of the jig 
and the drill-press table top- 
pleasant where the jig and work weigh 


as possible. 


not very 
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perhaps 30 or 40 pounds, and not very 
Now, if the drill jig is 
furnished with a good set of feet, just move 
it gently back and forth a few times and 
you can depend upon it being perfectly free 
from chips and dirt. The slots and holes 
in the drill-press table may seem like an 


profitable, either. 


argument against jig feet being used, but 
demand when purchasing a machine of 
this sort that the table be free from slots 
and holes and the manufacturer will, as a 
rule, be pleased to furnish it this 
Friend Cox alludes to the method of fining 
an operator, 
ible, but it is only meeting the difficulty 
half way; if I had a machine operator who 
was incompetent or unsatisfactory, I would 


way. 


That may to some seem feas- 


be looking for one that suited, and find 
one, too. As for a hexagon, wing or span- 
ner nut on a jig, it certainly requires as 
much tension to pull up on a cam or an 
eccentric as it does to tighten a nut, and 
in its proper place the one is as satisfactory 
as the other. Cy ANIDE. 


Cast Iron Gagger Mold. 
Editor American Machinist : 

The gagger is one of the things which 
must be always to hand in the foundry 
and the various sizes ‘should be placed in 
suitable bins so that no time is lost by the 
molder in hunting them up. Having had 
considerable difficulty in obtaining a suffi- 
cient supply of these indispensable articles, 
the smiths being either too busy with other 
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both faces. The trunnions are cast in the 
plate a little out of balance, so that the 
plate handle (also cast in the plate) rests 
When the 
molds are poured and allowed to set for a 
few minutes, the plate is turned over on 


on a projection of the trestle. 


End View of Cylindet 


the trestle by means of the handle and the 
gaggers drop out the floor. The 
molds are now poured on the top side and 


BORING A PECULIAR 


on to 


the reversing is repeated as often as re- 
quired. These gaggers are very neat and 
are no heavier than wrought ones made 
from 15 rod. They 
The molders prefer 


inch are clean and 
receive no dressing. 
them, as they can be readily snapped off 
to suit small pockets and corners in vari 
ous molds. Before using the mold it is 
given a coat of blacking and is warmed a 
little so that the metal will not fly when 


pouring. G. BucHANAN 


Boring a Peculiar Cylinder. 


Editor American Machinist: 


work to make them or, at other times no I am sending you a sketch of a job | 
suitable rod being obtainable at the stores, had to do some time ago, and which | 
| | 
| 
A 
— 
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\ 
ar 
MOLD FOR CASTING GAGGERS. 


were leit no other recourse but the 
cast-iron gagger. 

The sketch shows a device for making 
gaggers which gives good results. The 
plate A is mounted on trunnions and has 
gagger molds of suitable sizes recessed on 


we 


thought might be of interest, as it is a bit 
out of the run of ordinary boring jobs. 
The cylinder a, made of gun metal, is 
12 feet 
bored through. The casting for it was in 


inches long, with a 5-inch hole 


three sections, the joints being planed and 


609 
the pieces tinned together for boring and 
tapping. I chucked it by one end in 
long shafting lathe, ran the body tw 
steady rests, as shown, and bored t 
s-inch hole with a bar held in the slide 
rest. 

4 

CYLINDER 

I made the bar of a pies rough 3! 
inch square steel, with the end turned 
down to 3 inches, and a slot put in t 
take the boring tools, I then fitted tw 
cast iron bushes > to the end, which | had 
turned down, one bush being 1-32 inch 
under 5 inches, and the other tre¢ the 
5-inch gage Phen made two boring 
tools, one slightly larger than th nall 
bush, so as to allow for wear, and the 
other one to the 5-inch gage to cut on 
both edges, back and front 

was now ready vor] d 
skimmed out the end of the evlindet 
4 31-32 inches free, to suit the small bush, 
then put the long bar in the rest, put the 
small bush and tool in place and pushed 
the bush into the hole I had bored: 
the cut was then started, and ran through 
without any trouble. I then tinished it by 
opening out the hole to § inche it the 
end, changing bushes and tools and run 
ning the finishing cut through. The result 


was very gratifying; it was 
job 
London, England 


good, quick 


\\V HEELER 


Half-inch Lard Oil. 
Machinist 
Some lard oil experiments [ had made 


Editor American 


a year ago may perhaps be ot interest 
Matt had ordered a barrel of lard oil for 
me, which was kept outside while await 
ing the completion of the oil-house. This 
oil-house was an elaborate affair, and as 
it happened to be built some distance from 
Manchester, the limit of 2,200 bricks a 
day was never approached nearer than 
three figures, consequently the oil was 
oceasionally up against some rather cold 


weather. It was on one of these cold day 
that Matt sent back word by the boy that 
the “bloody oil” 


couldn't 


run, and he 
get had to 
that oil, and the number of crazy schemes 


wouldn't 
any for me. | have 
that were evolved inside of twenty sec 
fill 


wouldn't do the job, so I decided to inter 


onds would three columns, but 


view Matt. “It’s up to you, Mr. Forner,” 
said Matt—he also is an American—‘‘the 
sanguinary stuff is frozen and IT can't get 
any unless I knock the head in.” Now, it 


happened that IT had been talking with th 


head push a few minutes before, and as 


©) 
| 


670 


he was a big blow, my thoughts naturally 
turned to pneumatics. I inquired of Matt 
if he had a bicycle pump. Matt was quick 
to catch the idea, and in a few minutes we 
had a 14-inch hole in the bung, the pump 
screwed in and a coil of the finest %4-inch 
lard oil you ever saw issuing from the 
faucet and coiling in the bottom of the 
pail as neatly as Jacktar coils a halyard. 
Matt sent in a bill for 117 feet of %-inch 
hard oil, and I slept that night the same 
Ideas like that never seem to 
ApbAM FornNer. 


as usual. 
disturb me. 


England. 


Adjustable V-Block. 

‘Editor American Machinist: 
I enclose sketch of an adjustable V 
block, which a friend tells me he has found 
The sliding part A can be in 
position shown or shifted to the top 
ledge c, according to the hight required. 
Intermediate hights can be obtained by 
adjusting the sliding part, which is held 


The 


very handy. 
the 


in position by the thumb-screw 1). 
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style shown in Fig. 2, which were made of 
mild steel and case hardened. 

Upon trial these jigs proved very satis- 
factory. It is obvious that the location of 
the holes will be alike in all of the plugs, 
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from the manufacturer's standpoint. In 
the item of wear on the bush, I believe 
that the argument is in favor of the ma- 
chine steel, as it may be left excessively 
hard without fear of breaking while in 


e 


F1G.1 


A SIMPLE DRILL 


owing to the fact that these are made from 
cold rolled bar stock, whose diameter, as is 
well known, seldom varies more than 
0.002 or 0.003 inch, which could not pos- 
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ADJUSTABLE V-BLOCK. 


idea, I think, will be clear enough from the 
sketch, without further description. 
CuHerry Rep. 


Expanding Mandrel. 
editor American Machinist : 

The sketch shows an expanding man- 
drel, which will be found useful where it 
is required to do good work on the lathe 
It consists of an 
arbor and an expanding shell, the latter 
being tapered at both ends to suit the 
arbor and nut. Bearings are left also at 
aa. This arbor can be made with a taper 


with forming cutters. 


\ 
\ 


shank, or to be driven by a dog. Pin b 
prevents the sleeve from coming off with 


C. W. Putnam. 


the work. 
Holyoke, Mass, 


A Simple Jig for Drilling Pin Wrench Holes in 
Threaded Plugs. 
Editor American Machinist: 

It being “up to me” to design a set of 
jigs for drilling holes in various sizes of 
screw plugs (like Fig. 1), which were 
used as spring retainers, I devised the 


sibly do any harm on this class of work, 
as the pins in the spanner wrench were 
made somewhat smaller than the holes. 
The jig is made double ended simply to 
facilitate the drilling operation, 

Rosr. A. LACHMANN. 


Jig Design. 
Editor American Machinist: 
I have been interested in the various 
articles on jig construction, particularly 
the ones written by Mr. Arthur and Mr. 


Danse. I do not, however, agree with 
“Cyanide” about the use of machine steel 


2 
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use; and taking it all in all, the machine 
steel will give the best result in the 
end. 


There seems to be a great diversity of 
opinion on the practicability of jigs with 
feet, of which I was not aware up to a 
short time ago, as I have always been of 
the opinion that feet were a 
where the jig was not fastened down. | 
am still of that opinion (although I have 
seen very good work done in jigs without 
feet), and believe that more and better 
work can be done with jigs having feet, as 
the operator is not bothered with chips 
under the jig, and the consequent poor 
work and the breaking of drills; for if 
the feet are not too large a slight move- 
ment of the jig serves to level it. 

The main object in building jigs and 
fixtures is to obtain accurate work and 
plenty of it, and I believe that the design- 
er that leaves an opportunity for an oper- 
ative to do poor work, or to have an ex- 
cuse for a small amount of work, is not 
fulfilling his mission in life. I have found 
that if it is possible for an operative to 
get work wrong he will do it, as the ma- 
jority of persons employed on this class of 
work are far from being skilled mechanics. 

I cannot close without commenting on 
the article by S. Cox, at page 343, in 


necessity 


EXPANDING 


MANDRELL, 


I believe that a great many 
firms that are now using tool steel for 
their bushings, locating pins, stops and 
other small parts of their jigs, would find 
quite a saving at the end of the year by 
using machine steel. 

When we consider the fact that the 
cost of material is 4 to 1 in favor of the 
machine steel, the cost of machining 3 to I 
in its favor, and the loss from breakage in 
hardening practically nothing, the fact is 
evident that the machine steel is the best 


for bushings. 
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Danse’s 


which Mr. Cox criticises Mr. 
methods. Mr. Cox claims that some oper- 
atives will drill all around a bushing if 
the jig is not fastened down, and also that 
jigs with feet are consequently an abomi- 
ination, as they are not easily fastened 
down. He is quite right in the main, but 
very few designers would build a jig with 
feet that could be fastened down. The 


fact remains that in the majority of work 
done in jigs there are two or more holes, 
and very often more than one side of the 
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jig is being used, consequently the feet 
are a necessity. A case-hardened plate 
around the bushing will prevent the oper- 
ator from drilling into the jig body; but 
a discharge and the employn ent of com- 
petent help is the best remedy. 

I agree with Mr. Cox in regard to dis- 
pensing with nuts, bolts, ete., if possible, 
for with a quick-acting fastening device 
twice the amount of work may be done, 
and the life of the jig often exceeds that 
of the one where a wrench has to be used. 

W. W. PAtTTeRson. 

Detroit, Mich. 

Editor American Machinist: 

Mr. S. Cox, of Redditch, England, at 
page 343, takes exception to my belief that 
jigs should have feet. Although he states 
that he has a variety of reasons for differ- 
ing with me, he mentions only a single 
one, namely, that feet are usually put only 
on little jigs handled by careless operators 
who will do better work if the jig is 
clamped down so that they can’t miss the 
hole. 

If Mr. Cox ever comes over here, I can 
put him in the way of seeing a jig weigh- 
ing about 200 pounds with feet on it. This 
myself for drilling 
angle iron frame of 


jig was designed by 
fifty-two holes in the 
an automobile, and is sufficient to dispose 
of the contention that feet are never put 
on large jigs. This jig would please Mr. 
Cox, too, as it is designed to be bolted 
down as a fixture on the platen of an eight- 
spindle drill. The work comes to it in lots 
of 100 to 200 pieces, and the fifty-two holes 
are drilled in seven operations. 

Now as to this matter of bolting down 
jigs. There is no question of the advan- 
tage to be gained by doing so when the 
conditions are favorable; but, unfortunate- 
ly, they are rarely so. Usually a number 
of holes must be drilled in the work and 
the more of them one can drill at one set- 
ting the less time will be lost in settings. 
A multi-spindle drill is a great help in 
accomplishing the maximum saving in this 
respect. When the holes are far enough 
apart to admit of drilling several at once, 
we get the best results. When this cannot 
be accomplished, we can use different sizes 
of drills in different spindles and drill the 
holes of corresponding sizes successively, 
moving the jig from spindle to spindle 
This usually precludes the possibility of 
clamping down the jig, particularly as the 
holes frequently come in various sides of 
the work. 

One of my jigs which would doubtless 
please my critic is for drilling forty-five 
rivet holes in an automobile brake band 
These 
holes each and fall in three rows, one row 
in the center of the width and the other 
'é inch on each side of 


holes are in nine groups of five 


two rows about 


the center. The jig consists of a base, 
planed out to receive a long slide. This 
slide receives the work and carries the 


bushing plate and work clamps, and also 
a spring plunger which enables the oper- 
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ator to locate the bushings directly under 
the four drills of the multi-spindle sensi- 
tive. Two cams, connected with the hold- 
ing down clamps of the jig enable the 
operator to instantly move the whole jig 
forward or back to change from one row 
of holes to another with the most positive 
accuracy. This is°a case in which I com 
bined the advantages of a fixture 
those of a movable jig. One feature of 
both the jigs mentioned is that they are 
so constructed as to clear themselves of 


with 


chips, it being practically impossible for a 
chip to lodge where it can affect the ac- 
curacy of the work. 

It is not always necessary and often 
not even desirable to use a multiple spindle 
drill on jig work, as slip sockets frequently 
answer as well or better, and 
changing drills or 
reamers or taps without stopping the spin 
little the 


permit 
substituting chucking 
dle. I am astonished to see how 
slip socket is appreciated, even in many 
otherwise thoroughly equipped shops. | 
have in mind in this connection one of the 
best equipped shops in the country wherein 
which could 


I saw numerous 


have been better done at one setting, being 


operations 


done in a number of settings simply be 
cause the shop had no slip sockets. 
Detroit, Mich L. O. DANsE. 
A Testing Tool for Fine Work. 
Editor American Machinist: 
The enclosed sketches show a very fine 
tool for testing work to 0.0001 inch and 
less; you can measure much closer with 
this than with micrometers. 
1 inch long, are .oo1 inch farther apart at 


The jaws are 


the point than at the back, and the fixed 
jaw is graduated in tenths on one side, 
thus variations of 0.001 inch or less may 
be detected in work placed between the 
Say we have a piece to test, like 
if its 


jaws. 
the one shown in the sketch, to see 
faces are perfectly parallel; move the jaws 
down on the work, say, at 4, 5 or 6, and try 
all four corners and see if they come to the 


same point. If they do, the piece is exact 


closely you can measure with it. This tool 
must be hardened and ground all over 
Washington, D. C. C. W. Tucker. 


Cutting Threads on Wood. 

Editor American Machinist: 
The task of standard 
threads on wooden rods is an arduous one, 


cutting machine 
if we try to do it with an ordinary lathe 
thread cutting tool 


Our work required a great quantity of 


D 


CUTTING SCREW THREADS ON WOOD 


such rods, their sizes ranging from 1 inch 
to 2! 
6 feet long, with 4 inches of thread on 


inches in diameter, and from 3 to 


each end. The sketch will show how we 
satisfactorily do the work 

Belt A is round, '% inch in diameter, and 
runs over a pulley on the line shaft and 
over the small pulley on the cutter shaft 


The frame C, of cast iron, 1s bolted to the 


he 
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TESTING TOOL FOR FINE WORK 


If not, whatever it is out is plainly shown 
by the graduations. Anyone with fine work 
to do will appreciate this tool. I had a 
lot of pieces to grind that had to be exact 
I thought I could grind them close enough 
with my micrometers, but I could not, so 
I made one of these tools and it worked 
fine; you will be surprised to see how 


The cutter is made like 


a milling cutter, having the teeth shaped 


tool-px rst bl k 


to give the proper angle to the threads. 
To obtain the pitch angle on the thread, 
a few pieces of thin sheet iron are placed 
under one side of C, the number of shims 
the pitch of the 


being determined by 


thread 


The grooved pulley on the line 


| ‘ 

_ 

| 
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shaft is placed about midway of the lathe 
bed, the straight-line distance of the lathe 
from the shaft is about 20 feet. This ar- 
rangement allows the carriage a movement 
of nearly the entire length of the machine, 
without materially affecting the efficiency 


of the drive. Jos. N, GerMAIN. 


Universal Joint. 
Editor American Machinist: 


The accompanying drawing illustrates 


and explains a very practical universal 
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work down solid. This form of tool will 
be found very valuable for vise work on 
the shaper and milling machine. 

So. Boston, Mass. Patrick J. KING. 


Lettering Patterns. 

Editor Machinist : 
Patternmakers are often required to do 
this kind of work, and if lacking in ex- 
perience they find the task rather a difficult 


American 


ne. To help such, a few hints may not 
come amiss. 


1. If available, a flat surface is always 


Section Through AB 


joint that is proving to be quite a success. 
the 
machined spherically, The blocks and slide 


Phe crosshead arms and blocks are 


are hardened and ground. N. 


Handy Tool for Holding Work in the Planer or 
Milling Vise. 

Editor American Machinist: 

The sketches show a pinch-finger made 
by a Swede who is employed in the shop 
where | am working at present, and who 
is, in the way of making tools of his own 
design, one of the cleverest men [ have 
met. This tool is neater and better than 
purpose I have 
front 


similar 
the 
views, and Fig. 2 shows the way it natu- 


anything for a 


Fig. 1 shows and side 


seen, 
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FOR HOLDING WORK IN THE PLANER. OR 
MILLER VISE. 
rally rests in the vise. The small v is 
made on one side of the center, This 


makes B heavier than 4. C 
As the side of the 


1s planed at 
a slight angle. vise 
presses against the side C it gradually 
straightens up and draws down at 1; and 


when the vise is tight A has pinched the 
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Section Through CD 


UNIVERSAL JOINT. 


preferable. The letters being themseives 


straight, can be more easily laid and ar 


ranged upon such a surface. For curved 
surfaces the letters must be bent to con 
form, and skill and care are required to 
arrange them. By one or two light taps 
with the point of a hammer upon the un 
derside of a letter, it can readily be made 
to 
upon a plain surface. It 


fit any curve and to lie as snugly as 
should be borne 
in mind that the lettering should be done 
A. better 
impression can be made in the sand and 
the molten metal fills it more perfectly. 
The rapping often to 
loosen the cope also would be very apt to 
break the letter molds. 

shall the 
onto the pattern? If they are of good size, 


on the underside of a pattern. 


vigorous needed 


mar or 


2. How letters be fastened 
the problem is an easy one and need give 
By drilling small holes in the 


For this 


no trouble. 
letters they can be nailed firmly. 
purpose common wire nails, with the heads 
clipped off, can be used to advantage. The 
real difficulty in fasteying, however, comes 
when small letters are used. Nails are not 
available and some kind of cement must be 
used. The best and most easily applied 
It is certainly prefer 
able to glue, making in the end a far neater 
job qualities 
Of course, shellac used for 


is shellac varnish. 


and possessing adhesive 
equally great. 
this purpose needs to be of a little thicker 
consistency than usual, First, it should be 
spread and allowed to dry on the under or 
back side of the letters. Then, a little at 


a time, it can be spread upon that part of 
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the pattern where the letters are to be 
fixed. The latter can then be taken, one 


by one, and pressed into the shellac while 
still soft. After being allowed to stand for 
a while, the varnish becomes dry and hard, 
and it will be found that the letters thus 
imbedded are as firmly cemented to the 
wood as if fastened with strong glue. They 
are there to stay, and I have seen patterns 
after vears of use on which lettering thus 
done still remained intact. Homo. 


A Drilling Jig. 
Editor American Machinist: 
The 


the casting 1, 


for drilling 
sleeve with a 


sketches show a jig, 
which is a 
large flange. The hole must be drilled a 
certain accurate distance from the end B, 
and if the jig was made in the ordinary 
way, gaging from the upright C, the bush- 
ing plate D would have to be raised above 


which would give too much 


the flange EF, 
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A DRILL JIG. 


room between the bushing and the work, 
and the drill would run out. The collar 
I is provided with two pins GG, which 
fit the slots /7 in the stud /, and by giving 
the collar a quarter turn it is prevented 
from slipping off. The slots are made by 
turning a groove in the stud with a part- 
chipping 


ing tool and then milling or 


as 
boat: 
| 
| 
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grooves from the end of the stud to this 
groove. 

The casting is slipped on to the stud, 
and the collar F is then put on and given 
a quarter turn, and then the casting is 
forced up against it by the hand nut J on 
the back end of the stud. This nut has 
a groove K fits a yoke L, 
which is connected with the collar J by 
the rods N N which run through the up- 
right member of the jig at O. The stud 
is held in the jig casting by the nut P 

Hopkins, Minn. J. P. Appresy. 


into which 


Why Be Good ? 

The announcement to the effect that the 
inmates of a county jail are to be provided 
with facilities for physical culture brings 
the reader again to that paradox of modern 
civilization by which a young man of ex- 
emplary character gets fewer advantages 
and opportunities than the young man who 
perseveres in a disregard for law. 

Take two boys in an urban tenement dis 
trict as illustrations. 
attends school regularly. 
in which there are twice as many boys as 
there ought to be and in which the courses 
of instruction may have practically noth- 
ing to do with the industrial life to which 
he is destined. After a few years of per- 
functory study he reaches his industrial 


One boy is good. He 
He is in a room 


majority—14—and he begins to work. He 
has learned no trade. His “general cul- 
ture’ is not exactly efflorescent. His 


chances of becoming anything better than 
an unskilled employee are slight. 

How much better would it have been for 
him if he had been bad! First. he 
have for 
There he would have got much better food 
than at home, and, in general, much better 
physical conditions. 


would 


been sent to a school truants 


Also, he would have 
had instruction much more adapted to his 
wants, because he would have been given 
a large amount of manual training 

After he was released from the school 
for truants, if he only had sense enough 
to keep on being bad, he would escape go- 
ing to work and he would be sentenced to 
a school of delinquents where his educa- 
tion More 
More discipline! More manual 


would be continued. games ! 
training ! 
All supervised by experts in the sciences 
of pedagogy and criminology. 

Having become too old for the school 
for delinquents, our boy now proceeds to 
a reformatory. The good boy, whom we 
took leave of some time ago, is expiating 
his piety in a printing establishment in 
which he is trying to develop his faculties 
by means of shoving several thousand 
pamphlets a day through the throat of a 
stapler. Our bad boy, shrewdly sticking 
to his reformatory, gets lots of physical 
exercise, plenty of reading in the library, 
and a final fitting for his trade in the elab- 
He 


steps out into the world at the age of twen- 
ty a trained American workman, uninjured 


orately fitted reformatory tool shop. 


by excessive toil as a boy, and prepared 
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skill in some trade in which 
skill means large wages. 
brings its 
Chicago Tribune 


to use his 


Viciousness own reward.— 


The Court of Appeals, of New York, 
has declared unconstitutional the eight- 
hour provision of the Penal Code, which 


was designed to compel contractors on 
State work to employ men on such work 
By this decision 


of the court the law, or at least that part 


only eight hours per day 


of it, is annulled and contractors on such 
work will be allowed to make any arrange 
A simi 
lar decision has recently been handed down 


ments they may find practicable 


by the Indiana courts, and it seems to be 
settled 
State government 


that 


rretty well that a municipal or 
at least cannot requir: 
a contractor shall limit the number of 
hours per day to be worked by his men 
by any law that can be that 
effect. Whether this true 


of a law attempted to be passed through 


passed to 
would also be 
Congress limiting the number of hours 
per day to be worked by men employed by 
contractors with the United States Gov- 
ernment is a problem, but it has been 
claimed that that law would also be uncon 
stitutional if passed, and the decisions of 
the courts so far given seem to indicate 
that this is really the fact 


Secretary Easley, of the National Civic 
that there will be 
held soon in Chicago, an Industrial Con- 


Federation, announces 


ference at which it is expected to have all 
the principal problems now affecting capi- 
tal and labor discussed by those men di 
Men 
organiza- 
tions and the general public will be in- 


rectly concerned in their settlement. 
representing employers, labor 
vited to participate, and among the plans 
to be considered is one that manufacturers 
in a given line of goods shall be induced 
to agree the demand of labor is 
sufficiently insistent, toa gradual reduction 


where 


of working hours of half an hour per day 
each year hours 
at a time, it being hoped that by a general 
agreement in a given line of trade and by 
adopting this gradual reduction of time 
no serious 


instead of one or more 


disturbance of business ar 
part of the 


plan being to require the labor unions to 


rangements will take place; 


agree not to restrict production 


It is announced that the Chicago Federa- 
tion of Labor has taken action, which it is 
hoped will put a check to what are known 
as “mushroom strikes,” which we pre 
sume means strikes believed by the more 
conservative members of labor organiza- 
tions to be ill-advised or unjust. The 
scheme requires that all affiliated local la- 
bor organizations submit their troubles to 
a beard for adjustment, and it is expected 
that this will insure that each will 
be at least investigated and negotiations 
looking to a peaceful settlement carried on 
hefore a strike can be declared, or support- 
ed by the general labor organization. It 


case 
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is stated in connection with this that the 
strikes at the Deering & McCormick plants 
were ill-advised, and would not have taken 
place had the circumstances been carefully 
considered 


The Court of Appeals, of New York, in 
known as the 
Plate 


value of 


a case concerning what ts 


States Printing 


the 


United \luminum 


Company, has decided that 
be taken into account in as 


patents may 


+] 


he value of the stock of an in 


sCssing 
corporated company. Though it had been 


pointed out that this is in effect a taxing 


of the patents 


decision 
] 


themselves, nevertheless the 


seems to be based upon the ground 


that patents or any other things which be 
long to stockholders and which therefore 


affect. one way or another, the value of 


the shares of stock of an incorporated 


company may be taken into account in as 
sessing the value of such stock for taxing 
purposes 


The 


American Metrological Society 
held its annual meeting in Washington 
April 25, and the present status of 


the metric question and the proposed legis 
lation upon it were discussed, but nothing 
of special importance was done. It was 


announced, however, that it is the inten 
the Shafroth 


the adoption of the metric system by the 


tion when bill looking to 


departments of the Government for their 


own work is re-introduced in Congress 


that it will probably be modified so as to 


leave no excuse for the erroneous im 
pression that it is intended to attempt by 
this bill to make the metric system the 


only legal standard 


\ recent number of Dun's Review con 
tains 
the 


an article upon the cost of living in 
United States, the 


article are based upon careful investigation 


figures of which 
of the ruling prices of those things which 
are considered to be the 


saries of life in this country 


ordinary neces 


The figures 


cover the period from 1860 to date and 
represent the cost to an individual for the 
necessaries of life included in the list. 
range from $312.73 in 1864, to $72.45 in 


July, 1897, since which time there has been 


an increase, the figures for the present 


time being about 


\ recent meeting of what known as 
the Can Trust, held in Jersey City, seems 
to have been rather a stormy one and 
charges of mismanagement were freely 
made Protests by the minority were 


entered against the small dividends paid, 
especially in view of the increased busi 
ness done \mong other facts brought 
out was that the Trust is making prepara 
tions to close up five more of its can fac 
tories and that of the three machine shops 
maintained by it, one and perhaps two will 
be closed 


It is announced by cable through Lon 
don, that by a recent arrangement all ships 
provided for in the increased naval pro 


gram for Japan, are to be built in England 
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Motor Driven Planers. 
In the American Engineer and Railroad 
Journal for May we note an account of a 
18-foot planer and 


test of a 60-inch by 


some editorial comments upon the same 
which we in turn venture to comment 
upon. 


The observations made during the test 
showed the following results: 

Power required to reverse from cut to 
return = 40.2 H.-P. 

Average power required during return 
stroke = 22 H.-P. 

Power required at reverse from return 
to cut = 26.8 H.-P. 

Average power required during cutting 
stroke 5 H.-P. 

While the article does not, in so many 
words, directly attribute this phenomenon 
to the reversals of the platen itself, it does 
fail to point out its real cause, which lies 
in the reversals of the pulleys and not the 
platen. This action, which is quite con- 
trary to preconceived ideas, was fully ex- 
plained in our columns several years ago 
and, it is fair to assume, would have been 
referred to by our contemporary had it 
been understood. A correct understand- 
ing of the action was, we believe, first ar- 
rived at by William Sellers & Co., and the 
high speed quick return planer of that 
house was the direct outcome, Learning 
that the effort at reversal was chiefly due 
to the pulleys, and not to the platen, it 
followed at once that were the machine so 
designed as to permit the pulleys to run 
continuously in the same direction, as is 
the case in the machine referred to, the 
return speed could be greatly increased 
without increasing this effort, and, indeed, 
as repeated tests have shown, with a 
marked decrease. 

The article speaks of the motor as of 
the constant speed type, in which case it 


Motors fc or 


this purpose, as was pointed out in our 


Was not suited to its purpose. 


columns long ago, should be wound with 


an over compound. field shunt and 
part the 
the magnetization of the fields at the mo- 
ment of and get the re- 
quired increase of torque partly through 
increased through the armature 
and partly through the strengthened fields. 
The effect of this is to prevent so great 
an inerease in the current strength, protect 


part 


series effect being to increase 


reversal, thus 


current 


the armature from so great an overload, 
and, at the same time, to slightly reduce 
the speed during the reversal. 

Our contemporary also considers it 
strange that anyone should question the 
advisability of a flywheel when applied to 
We believe it is 
the consensus of opinion that a flywheel is 
beneficial, though by no means to the ex- 
tent that those who pin their faith upon it 
believe, and never to an extent that will 
offset the absence of a compound field. 
The flywheel will no doubt reduce the 
surge of current, but in doing this it pro- 


a planer driving motor. 


longs the time during which the increased 


current must act, and thus, while it  re- 
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does not reduce the 


There is probably 


duces the effort, it 
work of the reversal. 
some relation between the proper weight 
of flywheel and the amount of over-com- 
pounding of the motor, but we are not 
aware that it has ever been worked out. 


The Engineers’ House. 

The desirability of a spacious and per 
fectly equipped house, if not also a mag 
nificent one, in the metropolis of the na- 
tion for the joint use of the several na 
tional engineering societies has been gen 
erally if not universally conceded, and the 
\mMerIcAN Macutntist has constantly ad- 
yvoeated it. The convenience and economy 
of such a house being conceded and the 
thought of it dwelling constantly in- the 
active minds of the engineering profession, 
idea; it was 
and that 
it should We 
happy to note that good work has been 
done and- that most encouraging progress 
has been made in the promotion of the 
scheme, but it may be somewhat to be re- 
eretted that the enterprise of the daily 
press has brought the operations to light 
perhaps somewhat prematurely. As is well 
known, the Engineer's Club of this city 
are moving toward the building of a new 
plot of 


dormant 
should 


stimulate to 


it could not be a 


inevitable that it grow 


action. are 


club house, having secured a 
ground, perhaps the most desirable and 
best adapted to their needs to be found in 
the city. and are planning a suitable build 
ing to be erected upon it. The permanent 
home of the Engineers’ Club being thus in 
sight it naturally suggested the locating 
of the national engineer's house in the 1m 
mediate neighborhood as a matter of con 
venience to the many who would be the 


and both. <A 


natural and proper thing therefore was 


users habitues of very 


done, An option was secured upon prop 
erty adjoining that of the club, the one 
facing Bryant Park on Fortieth street, and 
the other fronting on Thirty-ninth street. 
The more important thing then done in 
connection with the provisional securing of 
a location was the securing also of as- 
surance of adequate financial backing. 
Mr. John C. Kafer, President of the En- 
Club, Mr. John’ Fritz, 
venerable ex-President of the American 
Society of Mechanical Engineers, saw Mr 


gineers’ and the 


Carnegie, and received from him a ready 
promise to give or advance a million dol- 
lars or more that might be needed for the 
enterprise. As we have said before, we 
have never had any doubt about the secur- 
ing of all the money needed when it was 
needed. Mr. Carnegie could not contribute 
money more fittingly than to the engineer- 
ing profession to whose services he was 
more 


largely indebted for his success than to any 


throughout his business career 
other, and the engineers could more prop- 
erly receive from him than from any other 
man, the means for their permanent. es- 
tablishment. No time has been lost in the 
development of the national engineers’ 


house. It might almost be said that the 


| 
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movement the better will be 


as all our ideas are continually 


the 
the result, 


slower 


enlarging. We need now a_ thorough 
planning of the entire enterprise, much 
more than we need the money. The first 


thing to be done, the securing of the 


commitment of the various socie- 


formal 
ties to the enterprise, and the organizing 
of the means for their has 
not vet been done. 


of the 


co-operation, 
\fter that the planning 
building cannot be too carefully 
considered or too thoroughly 


No small should 


If there is a man on earth 


discussed. 


ideas have any chance. 
who can guar 
antee in advance the acoustics of a place of 
public meeting, his services should be se 
The planning in 


cured at whatever cost 


detail of the apartments for the exclusive 


use of each seciety, so that all may be 
satished, will be one of no small difficulty. 
Upon the whole the engineers have a great 
task upon their hands, and it should be as 
successful as .\merican engineering work 
already is in its other fields of weeupation. 
In this day of successful combinations it 
will be a disgrace to American engineers 
if they for any reason fail to put this pro 


ject through 


Col. Albert A. 


did more than any other ene man to popu 


Pope, who undoubtedly 
America, is, it is un 
head of the 
the 


larize the bieyele in 


derstood to be again at the 


business, the capital stock of Pope 


Manufacturing Company having been in 


creased for the purpose of enabling it to 


take over the Dievele trust which has for 


some time been in the hands of a receiver, 


and the failure of whose business Col 


Pope attributes to the fact that the trust 


managers thought that one of the econ 


thes could Mmaugurate Was to cut 
off practically all advertising expenses 
Col. Pope thinks, on the contrary, that 


form and probably in 
for the 


its effect is 


advertising in some 


a variety of forms is necessary 


business: in other words, that 
to divert trade from 
a manufacturer wno does not advertise to 


or can be not merely 


one who does, ut to create trade, to 


arouse and maintain interest in the wheel, 


and to make business for builders, which 


business would not exist at all without 


some such stimulus. 


The Ratlway 
difference in 


lee calls attention to the 
practice the East 
and the West in the style of molds for 


between 


steel castings, asserting that dry sand is 


generally used east of Pittsburgh and 


green sand farther west. Dry sand has been 
considered necessary to secure clean cast- 


ings and avoid blow-holes, but it has the 


the con- 
As this 


locomotive 


great disadvantage of resisting 
traction of the metal in cooling. 
the 
frame amounts to g inches, the objection is 


that in 


contraction in case of a 


sufficiently evident. It is claimed 
the West steel 
duced in green sand with the shrinkage 


sound castings are pro- 


trouble mostly eliminated. 
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Echoes From the Oil Country. 
\ CHANCE TO LEARN TO THINK 
had gone into the shop for 


GIVING 
The 


the purpose of “learning the machinist's 


\ BOY 


Was to 
felt 


this learning 


but he 


what 
did 


would 


trade.” Just 


consist of he not know, 
that he 
did not get all 


said that a 


losing something if he 


that there was of it. 


Everybody job shop was the 
very best kind of a shop to learn in, and 
that the poorer the tools and the greater 
the range of the work, and the more un 
suited to the tools and the shop it was, the 
everybody must 


better. \s “what 


be true,” therefore this particular shop was 


in the front rank as a place to learn the 


trade, and the boy was highly favored in 


having the good fortune to get a place in 


It 
The boy had learned several things al 
ready, and one ef them was that when he 


was teld to do a thing he was to do it 


was no use of his excusing him 


try and keep on trying until 


There 
self, he must 
someone would take pity on him and give 
him a pointer. That was not very pleas 
ant either, sometimes, because you see the 
thing often looked so exasperatingly easy 
as soon as he saw how to do it that it 
made him feel cheap to think that he had 
not thought of it without any telling 
Such a 


habit of trying to think of some way of 


training soon got him into the 


doing every job that he was set at. It was 


this habit that got him into trouble with 


the little steam pump 


“Here, Johnnie.” all boys are “Johnnie” 


some shops, “you go and. stick that 


little steam pump together and take it 


over by the boiler there, and get it ready 
tor testing. The evlinders and the bed are 
there, I have the heads and rings here, and 
find the the rest of 


stuff over by little 


and 
the 


you will valves 


the small lathe 
where Tom is working.” 
The the material all to 


gether and began his first job of 


lad gathered 
pump 
erecting. His very scant knowledge had all 
been gained by what he had seen during his 
short time there, but he managed to fasten 
That 
mean 


the cylinders to the ends of the bed 


they were both very loose did not 
anything to him, at least not just then. It 
took some trying to find which bolts fitted 
which holes. It was a little bit awkward 
to spring the end of the piston rod over 
with one hand while the other one pounded 
the head in with a block, and he wondered 
how he would have managed it if the 
pump had been a couple of sizes larger. 
It did seem as though that cylinder was 
smaller at the bed end, for it took 
hard driving to get the head in far enough 


to be able to get the nut on that held the 


some 


water end head on. It was easy to slip 
the valves into place. and not much trouble 
to drag the pump over by the boiler and 
get it up on a couple of blocks and get a 
line connected to it. Then the 


called. 


He came over and turned on the steam 


steam 


boss was 


and promptly blew the packing out of the 


gland. After putting in some more the 
steam was again turned on Nothing 
moved, The lever on the side of the steam 


chest was jerked back and forth. Nothing 


moved. The steam chest was tapped with 
a hammer first on one end and then on 
the other. Nothing moved. Finally the 
lever was jerked rapidly back and forth, 


while the ends of the steam chest wert 
pounded, and still nothing moved 

“What in the name of common sense 
have you done to the pump anyhow, you 
hblundering jackass Bring monkey 
wrench ‘till | tear it apart and see what 1s 
the matter | guess I'd have been ahead 
if | had put it together myself in the first 


place.” \n examination showed that he 


Was an extremely good guesset 
He looked at the valves first and as they 
all right he took off a cylinder head 


tor the 


were 


and tried to shove the piston head 


other end of its stroke and found that 


would not move \ further examination 
showed that the centers of the cylinders 
ond of the hed did ] 


line with each 
other, and that the boy had used 


not 
much 


had 
piston rod quite badly By the 


force in driving the head in that he 
bent the 
man had finished expressing Ins 
had the 


-traightened and properly in place, 


time the 


opinion, and got rod out and 


and the 
joke about m, the idea 
the head 


a mighty good plan to do a 


men had had thei 


got pretty well through boy's 


that it 
little 


Was 


thinking while he was doing as he 


was told 
While he had been told 


told 


what to do le 


had not been that he was te de itt 


in any particular way, and—well, there 


are several wavs of doing almost anything, 
anal the 


of as the 


poor Ways are Just as casy to thinl 


good ones ares sides that, thre 


very best way hasn't been discovered yet 


It was some time after this when the 


“devil” from the printing office ap 


boss with, “They want you 


proached the 
down there in the press room rmght away : 


you can't get there half quick enough to 


them, for the must be out, it’s 
\nd he 
the world depended on him 

The 


a oman 


paper 


strutted off as though 


ot to be 


busy, and there 
the 


“Here, Johnni 


was 
had 
you geo 


boss was very 


waiting for iob that he 


“nearly finished.” 
other ind wi 


down to the newspaper 


down into the press room, you wall find 
it just down off from the street, and do 
what you can for them until [ get there 


Pell them that I will be down right away 


that IT only have a little bit to do to finish 


this job, and will have their job done long 
before they will need the press to print 
the paper to-night.” It was a morning 
paper 


The boy found that the pressman had 
taken the press apart and was not able to 
get it together again. He had apparentiy 
taken off everything that would come off 


and had the floor pretty well covered with 


the pieces Here was a mice situation in 
deed, for a youngster that knew by heat 
say that there was a machine that was 


075 

~ 

+ 


676 


called a printing press, and that it was 
used in some way to print newspapers, 
and didn’t know anything else worth 
mentioning, about it. 

However, the boss had sent him down 
to do what he could, and his business was 
to stay, and at least make a try at doing 
something until the boss got there. He 
knew that boss well enough to know that 
it would not be exactly pleasant for him 
if he went back without doing anything. 
Besides that, he had caught enough of the 
spirit of the job shop not to want to go 
back. 

The pressman was mad and rattled, as 
well as scared for fear that he would not 
be able to get the paper out at the usual 
time (and that is an unpardonable sin in 
establishment) and did not 
act as if pleased to see the boy, who did 


a newspaper 


his best to convey the impression that the 
boss was close behind, and would do the 
fine part of the job. 

The press was one of the old fashioned 
kind where a platen runs back and forth 
under a cylinder, The platen carries the 
type, while the cylinder takes the paper. 
The cylinder was in place, but the press 
man had become so excited and nervous 
that he could not tell which way it turned 
when the running. The boy 
examined the eccentric on the engine that 
ran the press to see which way the engine 
and following the belt found 
which way the press ran. That gave him 
a starting point, and piece after piece was 
“puzzled” on. In the 
on the gear teeth gave a clew, sometimes 
looking over a smaller press in the room 
gave an idea and sometimes 
put on the right just 
wouldn’t go on the wrong way, but how he 
did wish that the boss would hurry up and 
get there. 


press was 


ran, out 


some cases wear 


a piece was 


way because it 


Six o’clock came without any signs of 
the boss. No use of stopping for supper 
until he came, so hurry up and make a 
good showing and get a 
on. 


few more pieces 


The little gripping mechanism, that 
catches the paper and pulls it onto the 
cylinder, proved the most troublesome 


part of the whole job. When the grips 
worked right, they didn’t do it at the right 
time, and when the time was got right the 
tapes that held the paper were wrong, and 
when the tapes handled the paper right, 
the sticks that slapped them down onto 
the table were wrong. 

Long before this seven, and then eight 
o'clock had come and gone, and the fear 
had come that something had happened to 
the boss and that he was not going to come 
at all. There was only one thing for it; 
that press must be finished in time for the 
paper. No time tor supper now, no time 
or thought for anything but working. 
Slowly and carefully the press was, pulled 
around again and again by hand, when 
everything was on, to see if it was safe to 
Start it up, and it fear and 
trembling that at length the shipper was 


was. with 
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thrown over, and many stops had to be 
made and things adjusted before it was 
speeded up to full speed. 

The first side of the paper was started 
on at eleven o'clock, but it was not until 
after it had all been printed and the press 
looked over again carefully that the boy 
thought it safe to leave the place; it was 
then two o'clock, and he had to be at the 
fire up the boiler, for 
among his other duties he was chief en 
gineer and fireman at the shop. 

The boss looked the press over in the 
morning and found everything in good 
shape, and the next time the devil came to 
the shop after a man he said to the boss: 
“Tf you can’t come right away, yourself, 
they want that young fellow that fixed the 
press the other night.’ And in the press 
room the boy that fed the papers to the 
press dropped his high and lofty air of 
disdainful superiority over everything that 
was not connected with a newspaper office, 
and treated with friendly respect the grimy 
“rat” from “that old junk shop.” And 
“Johnnie” was ready to miss another sup 
per when he couldn’t avoid doing so. 

W. OsporNe 


shop at six to 


Some New Things. 
CUTTING-OFF MACHINE. 

The half-tone illustrates a cutting-otf 
machine which Armstrong Bros. Tool 
Company, of Chicago, Ill, are building 
for use on self-hardening steel, the ma 


CUTTING-OFF MACHINE 


chine being originally designed by them 
for the especial purpose of reducing bars 
of this stock to cutter lengths to suit their 
tool-holders. The cutting is done in this 
machine by a rapidly rotating disk of tool 
steel, which in use -becomes coated at the 
periphery with self-hardening steel parti- 
cles, these, it is believed, actually doing 
the cutting. The disk makes a clean cut 
in each side of the bar, and the piece is 
then readily broken off, and without the 
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waste of time and material caused by 
breaking the stock on the anvil or in cut- 
ting it off hot. The spindle carries in ad- 
dition to the cutting disk, a disk for 
grinding, this being 12 inches in diameter. 
The construction of the adjustable swing 
table and the method of holding, gaging 
and feeding the stock are clearly indicated 
in the engraving. The machine is equipped 
with disks, block, 


extra heavy emery cloth 


countershaft, breaking 


disks, etc. 

SPEED GEAR FOR AUTOMOBILES. 
Plainfield, N. J., 
variable 
which we give 


VARIABLE 


has 


Tygard, of 
sent us a description of a 
speed automobile gear, of 


three illustrations. The driven sprocket 


F1G.1 Outer Teeth Engaged 


FIG. 2 


oko 


FAG, 3 


Engaged 


Inner Teeth E 


Pin Actuating Switch 
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desired) sets of 
is fixed in 
slit end- 


a has two (or more if 
pin teeth, of which the inner 
position, the outer 
wise to bring them into engagement or 
They are shown 
and to effect the 


while passing the 


while may be 
disengagement at will. 

in engagement in Fig. 1, 
disengagement they are, 
are bed, withdrawn in succession, thereby 
permitting the chain to engage with the 
inner set, as shown in Fig. 2. To accom 
plish this the pins have heads upon one 
end, which are acted upon by the switch 
shown in two positions in Fig. 3. It will 
be observed that between the engagements 
there which 
is, we believe, peculiar to this gear. How 
the slack of the chain is taken care of we 


is no free or coasting point, 


are not informed 


FOURTEEN-INCH LATHE 

The Seneca Falls Manufacturing Com- 
pany, of Seneca Falls, N. Y., have brought 
out a new lathe. It swings over the shears 
1514 inches. A splined lead screw is used, 
the threads being used for screw cutting 
only. The screw is, however, gear driven 
under all circumstances, three rates 
of feed are provided, each double the pre- 
ceding. The changes of these feeds and 
the change from the feeding to the screw 
cutting gear are made by the hand lever 


and 


shown at the left, a pointer on which 
leads to the word fine, medium, coarse or 
threads, as the case may be. With the 
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handle in the thread position the drive of 
the screw is direct. and not through the 
gears in the gear box. A tappet rod with 
adjustable stops is provided for automati 
cally throwing out the feed which. how 
ever, will not operate when the hand lever 


points to threads \ new locking device 


I4-INCH LATHE. 


for facing work is provided which 1s oper- 
ated by the same lever that operates the 
feed screw split nut, making it impossible 
to close the nut unlocking the 
carriage. Cross and longitudinal feeds are 
operated by the hand thus 


without 
same knob, 
making it impossible to engage both feeds 
simultaneously 


\ heavy traveling crane was put to ex- 
cellent use in a recent emergency in a new 
steel plant at Birdsboro, Pa. Some acci- 
dent in connection with the tapping of the 
furnace allowed the entire charge to run 
out. It encompassed the revolving table 
in front of the furnace, and if the metal 
had been allowed to set there it would of 
course have made a mass of scrap of it 
The electric crane was hurriedly hitched to 
it, and it was pulled up by the roots, the 
metal adhering to it being knocked off and 
leaving it practically uninjured 


In the works of the C. H. Shaw Pnen 
matic Tool Company, Denver, Col., an an 
receiver recently exploded at 7.30 in the 
receiver was 42 inches in 
12 feet At 9 o'clock 


the same day work was begun on a new 


morning. The 
diameter and long 


receiver The plates were selected and 
laid out, the heads were dished, the body, 
rolled and 


in two sheets, punched; the 


whole was assembled, riveted, caulked, 
tested and put in position and the pipes 
were connected by 6.30 P.M. of the same 
day 

M. Walther 


to the Societe 


some details of tests which he 


\leunier has communicated 
industrielle de Mulhouse 
undertook 
on steam boiler plates used 30 or 40 years, 
From 731 tensile tests and various chem 
ical analyses finds that the metal 1s in 
great part corroded and destroyed, which 
danger of us 


once more goes to show the 


ing old material of this sort 

\ total of 340,000 square feet of floor 
space are devoted to the manufacture of 
the Oldsmobile and to Olds gas engines, 
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and it is expected that 10,000 Oldsmobiles 
will be built during the present year 


The Bagley & Sewall Company, Water 
wn, N. Y., are now building four Four 
drinier paper machines, said to be larger 
They are each 


7O fi 


than any previously built. 


164 inches wide with a wire, 3 


presses and 32 dryers 


Personal. 
with the Lewiston (Maine) Machine Com 


Foster has resigned his position 


pany to accept a position with the Geo. W. 
Stafford Company, of Readville, Mass 
Chas. W. 
ventor and 
Hartford, has 
office in the ¢ 
tual Building there, and is associated with 
Williams, patent attorney. 


Sponsel, a well known in- 


manufacturing expert, of 
opened a consulting en 
gineering ‘onnecticut Mu 


Ilarry R 


F. A. 


Chicago, 


Delano, general manager of the 
surlington & Quincy Railroad, 
before the 
students of Purdue University upon “The 
American 
April 13. 


gave an address engineering 


Comparative Development of 
and European Railways,” on 


Hi. E. Harris has resigned his position 
chief draftsman with the Murray Man 
Richmond Valley, 
Muskoka, 
family for a 


ifacturing Company, 


Staten 


Island, and will go to 


Ontario, Canada, with his 


four or five months’ vacation, expecting 


return to New York in the fall 


FF. E. Drake, who was head of the Amer 
Paris 
Ixposition, and since that time has been 


can machinery department of the 


employed in connection with electrical in 


dustries in Germany, has been elected 


president of the Lanyon Zine Company, 


ind for a time, at least, will reside in the 


West 
Thos. F. Bowker, for the past eight 
vears superintendent of the Strieby & 


Newark, N. J.. has 


similar position with 


Foote Company, of 
resigned to take a 

the Iver Johnson's 
Works. of Fitchburg. 


the employees of the 


Arms and 
Mass 


company presented 


Cycle 


On leaving 


him with a sterling silver fruit dish, suit 
ably engraved, as a token of their esteem 


W. H. Whittemore, 


five vears has been assistant 


who for the past 
superintend 
ent of the Bullock Electric Manufacturing 
Company, of Cincinnati, Ohio, resigned his 
position April 4 to accept a position as gen 
eral superintendent of the works of the 
Strieby & Foote Company, drop forgers, at 
Newark, N. J. Mr. Whittemore’s associ 


ates at the Bullock Company presented him 

with a handsome silver service as a token 

of the high esteem in which he was held 
Obituary. 

Engelbert Schwarz, for many vears a 


foreman in the cylinder department of the 
Baldwin Locomotive Works, died in Phil 


adelphia April 30, fifty-three years old 


George Willis Bement, of E. Bement’s 
Sons, manufacturers of agricultural im 
Mich., died April 10, 

He was a molder by 


plements, Lansing, 
fifty-three years old 
building up the 


trade, and assisted in 


business which his father had founded. 


Yay id 


Bell, a pioneer ship and engine 
of Buffalo, N. Y., died there April 
20, eighty-five years old. He came to this 
country from Scotland in 1842, and forty 
ago he had built up one of the then 
In 1866 he 


locomotives of 


vears 
arge works of the country 


built four of the largest 
their day 


Commander Julian St. Clair Ogden died 


in Philadelphia April 27, fifty-five years 
old. He had been in the engineer service 
of the Navy 1866, and reached the 


Shortly after 


Since 
grade of commander in 1899 
that he was detailed to duty in the Phil 
ippines and worked hard in looking afte: 
the engineering needs of the fleet at Cavite 
until in 1901 he was sent home on acount of 
Since then he has acted as 
work at the 


severe illness 
inspector of Government 


Neafie & Levy shipyard 


Irving M. Scott, vice-president of the 


Union Iron Works, San Francisco, died 
suddenly of heart disease in that city, 
\pril 28, sixty-five years old. Mr. Scott 
parents were Quakers, his father having 


Hebron Mills. Md., where 


He was early interested 


a flour mill at 
the son was born 
in machinery, and went to Baltimore t 
learn the machinist’s trade. Starting 

$3 a week he soon became not only a ma 
chinist, but an expert draftsman and en 
gineer. When 22 years old he went 

San Francisco in charge of a steam fir: 
engine and soon was in the employ of 
Peter Donohue, whose shops were called 


the Union Iron Works 


charge of the works but refused an offered 


He was given full 


increase of wages until a current contract 
expired, when he demanded a much larger 
salary than had been offered, and obtained 
it. After obtaining an interest in the busi- 
ness and advancing it rapidly, he secured 
the assistance of Senator Fair in obtaining 
building the protected 
The Navy Depart 


iment required unusual guarantees in con 


the contract for 


cruiser “Charleston.’ 


nection with this contract, but 1t was suc 
cessfully executed and other vessels fo! 
lowed, the cruiser “San Francisco,” the 


monitor, “Monterey.” Dewey's flagship 


and in 1893 the “Oregon, 


Several 


the “Olympia,” 


was launched itther ships have 


been built for the Government since, and 
two more are now under way in the yard 
Mr. Scott designed and built the machin 
erv for the Comstock mines, and had var 
ous patents for other inventions. He was 


interested in the larger educational move- 


ments and institutions and also in politics, 


his name having been presented at the 


convention which nominated Theodore 


Roosevelt for the Vice-Presidency 


677 
_ 
_ 


078 


° 

Commercial Review. 

New York, Monday, May 4. 1903. 
The volume of trade in the machinery 
market during April showed a slight fall- 
ing off by way of comparison with March. 
In the early part of the month many ma- 
chinery men complained of a scarcity of 
orders, but toward the close of the month 
the influx of new business was of gratify- 
ing Still the trading done 
during the month was profitable. The 
month had many disturbing factors, the 
chief one being the probability of an up- 
heaval in the labor world. Many machinery 


prope tions. 


men at the beginning of the month were 
apprehensive of with their em 
ployees, particularly around May 1, but the 
latter day passed without any disturbance 
\t present everything seems to 


trouble 


occurring. 
be serene in the machinery domain, so far 
as amicable relations between employers 
and employees are concerned. 

The developments of the month showed 
plainly that there is considerable business 
in sight. This is particularly true of ma- 
were 


chine tools, inquiries in) which 


One of the biggest machine 
“street” informs us that 


plentiful 
tool men in the 
he can put his hand on more new business 
now could at any time during 
the present year, and backed up his state- 
There 


than he 


ment with pretty convincing data. 
are many specifications being drafted now, 
which call for some good orders in ma 


chine tools. This is particularly true of 


railroads, who are very active nowadays 
in replacing old tools in their repair shops 
with those of latest design, and some of 
whom are going to erect new repair shops 
Prices in machine tools still remain firm 
One hears nothing nowadays of selling at 
Of course there are always 


TS, 


offenders in this line, but their ability to 


do mischief is gradually being curtailed 


Deliveries, as a whole, have improved 


We know, however, of a well known firm 


which has lost considerable business dur 


ing the month, because it could not make 


satisfactory deliveries. This house carries 


fine line of tools of several makes. and it 


Was a case of the manufacturers being 


filled up with orders. On the other hand. 


t 1 orders for tools, where those 


hooker 
who gave them could have done better in 
the open market, both as regards price and 
delivery, but the 
iol they wanted, no matter what sacrifice 


were determined to get 


‘vy had to make 
There 
+1 


the toreign machinery trade, although an 


is nothing new to report about 


order now and then shows that the possi- 
bilities for the sale of American machinery 
are not altogether lost sight of Makers 
of electrical equipment are constantly re 


ceiving some good orders from the other 


side, which is true also of agricultural im 


plement manufacturers. If it were not for 


these interests, our foreign machinery 


trade would be in a sorry plight, as the 


business done in other departments of the 


machinery trade is not what it should be. 
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For this state of affairs various explana- 
tions are given, but the only one which 
seems to be universally recognized is, that 
American manufacturers either stll con- 
tinue to believe, or their attitude plainly 
shows that they have domestic business on 
hand now, and see sufficient in prospect, to 
not make Continental Europe the scene of 
any particular activity on their part. 
Engine lull having 
taken place in their line recently, so far as 
They say that 


builders report a 
new business is concerned. 
there is plenty of orders in sight, but there’s 
a hesitancy about giving them out, with vari- 
ous causes being assigned. As an example 
of how things have changed in the cost 
the following 


and erection of engines, 


statements of the representative of a well 
known engine concern are interesting: 
“Three years ago I sold an engine to a 
man, and he came in to see me a few days 
ago to geta duplicate of it. He asked me 
for an estimate, and I gave it to him. It 
was $5,500. His eves opened with aston- 
ishment, and after recovering his equanim 
ity, he said: ‘Why, you gave me the last 
for $3,800, 
$5,500 for the same engine.’ 


and now you want 


Yes, I re- 


plied that was so, but he must remember 


engine 


that was three years ago, and everything 
that enters the 
engine has gone up in price since then. 
‘Well, what will you 


into construction of an 
The man then said: 
I named him a 
‘that’s 
charged 
told 
was right, but that three years ago carting 
could be had for $3.50 per ton, but now 
He 


This is an ex 


charge me for erecting it?’ 
‘Why,’ he 


what 


exactly 
fi 


him he 


figure. said, 
three 


erecting the old engine.” I 


times you me 


the minimum figure was $8 per ton 


was greatly surprised. 
perience which engine men have frequent 
ly nowadays, where the prospective buyer 


Why, 


They have advanced con 


bought his engine several vears ago. 
take freights. 


siderably, and now can send one 


the 


you 


engine across country as cheaply as 
you can send a dozen, because the rail 
roads won't allow you any rebate.” 


W. S. nta 
tive of the Niles-Bement-Pond Company, 


Accles, the European repres¢ 


is now on a visit to this countrys Hle is 
at present in Philadelphia, and will after 
wards go West, returning to New Yor! 
in about two wecks Mr. Aeccles ha 
taken some good orders for machine tools 


in England, Spain, \ustralia, 


Italy, and 


but reports that American machine tools 


are not in such good request in Germany 
and France as in the countries named 


Phe Niles Be 


ment-Pond Company continues excellent 


domestic business of the 


During April the company did not book 


as omany large orders from railroad 
sourees as it did during March, but. its 
general business for the month was as 


good as any it has done tor months. This 


company takes a very optimistic view of 


the machine tool outlook 


Collections during the month were the 


poorest of the year Firms which have 


never been known to allow more than 
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thirty days to pass without paying their 
bills, did not do so during the month. 
Uncle Sam has been a notable delinquent 
in this direction of late, and we know of 
a machinery house whose bill was_ pre- 
last October, but 
This is one 


sented and approved 
which has not been paid yet. 
of the machinery 
limited capital are practically prevented 


Mu- 


nicipal work has no attractions for them 


reasons why men of 


from bidding on Government work. 


on this account also. 

The Philadelphia Pneumatic Tool Com- 
that sales to for this 
those for the period 
there 


pany reports date 
year 
for last year by 39 


seems to be no indication of a diminution 


exceed 
per cent. and 
in the demand for the Keller pneumatic 
Mr, J. 
treasurer of this 
turned from a five weeks tour of the far 
West and Pacific Coast, visiting the vari 
his 


1o0ls. W. Tierney, president and 


company, has just re 


offices 
New 
in the Cooper Building, Denver, Colo., in 
charge of Mr. W. E. Kreamer, and in the 
Dooley Block, Salt Lake City, in charge 
of Mr. F. E. Arnold. Mr. 


ports a very gratifying increase of trade 


ous branch and agencies of 


company. offices were established 


Tierney re- 
in Colorado and particularly on the Pa- 


Coast. months 


ago we had no agency on the Pacific Coast 


cific He says: “Sixteen 
and our tools were practically unknown 
there. 
that part of the country which does not 


Now there is scarcely a shop in 
use our tools. It seems as though we are 
getting at least So per cent. of the pneu- 
matic tool business of California, Oregon 
and Washington. The Mare Island Navy 


Yard has recently placed large orders 
with us for chippers, riveters and drills, 
the Keller tools having been specified in 


the requisition from the construction and 


repair department.” 


The Philadelphia Pneumatic Tool Com 


pany is represented in San Francisco by 


Berger, Carter & Co.. No. 150 Beal 
street. This company also reports order- 
from Brooklyn Navy Yard tor chipping 
and riveting hammers, also from the Lak 


Southern 


Shore & Michigan 
Westinghouse Air Brake 


Railway, 


ompany, and 


American Car & Foundry Company. The 
deman for Well pneumatic tools on 
Europe shows a steady growt Iso. par 
ticularly from Gre Britai Germany 
nd Ital « ible rid 1 vas received 
recently from Chas Churehill X 
Company, for a large let of riveting ham 
mers 

( nly a short Time sine he Nationa 
Pool Company was organized, and began 
business in a small room, ino a modes 
way to specially treat steel and to manu 
facture lathe and planer tools from what 
has now become famous as “Omega steel.’ 
Phis steel has been on the market but 
short time. but lone enough to show it 


worth, as was evinced a short time sine: 


by their receiving a large order from ont 
of the largest engine builders in Scot 
land. The company’s business has grow1 


aes 
ve 
othe 
‘ 
> 
cole 
car 
ae i 
| 
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so fast, 
from their home and foreign trade, that 
they were obliged to seck more capital and 
very much larger facilities to manufacture. 
new $3,000,000 has been 
formed which has the 
National Tool Company, and is known as 
the Omega Steel 
capable of turning out a much larger pro 
duction 
now located on 
Conn. 
number of steel furnaces of the most im- 


both in dimensions and volume 


company 


now taken over 


Company. factory 
been secured, and they are 
East New 
Plans have been prepared for a 


has 


street, Haven, 


proved pattern and they will be soon in 


stalled in their new plant; also, special 
machinery to manufacture twist) drills, 
taps, reamers, and in fact, a full line of 


A-1 machinists’ tools which will give em 


ployment to a large number of highly 


skilled mechanics. They have also in con 
templation the erection of a large steel 
plant to manufacture their own steel, but 
the 


vet. 


location has not been decided on as 


The Railway Appliances Company, man- 
ufacturers of the Q & C pneumatic tools, 
will shortly move from tt4 Liberty street, 


to 107 Liberty {Teel 

Owing to the necessity of obtaining 
more room, Robert W. Hunt & Co., have 
moved their New York office to No. 66 
Broadway. Messrs. John J. Cone and 
James C. Hallsted, of the firm, sailed for 
Europe the “Campania.” May 
2, the former returning abroad after a 
few weeks visit home. Mr. Hallsted has 


gone over to give his personal supervision 
to the inspection of the structural material 
hotels. which has 


for two large London 


been awarded to this firm, These contracts, 
together with several others for buildings 
to be erected in England and South \frica, 
as well as the bridge material for this con 


firm to organize 


tinent has compelled the 


structural and bridge depart 


a foreign 


ment in addition to the one in charge of 
rails, splice bars, billets, ete.. ete 

The consolidation of the Webster, Camp 
& Lane Company, of Akron, Ohio, and 


the Wellman-Seaver-Morgan Engineering 


Company, or leveland, ler the 


name of the Wellman-Seavet 


Corporate 


Morgan Company, ts officially announce 
Phe general offices of the new Compat \ 
will be located at Cleveland, ©] . and te 
which address all ve! 1 il Cr rresponade ce 
and remittances should be sent Corre 


\kron plant should 


pondence for the 


addressed to that city 
CHICAGO MACH 
Phere s some slowness in t comple 
tion of negotiations for the purchase of 
electrical machinery. Inquiries are numet 


ous but some of them have heen pending 
since the first of the Yerhaps the 
activitv is most marked just now powel 


for electric railway lines number of pro 


jects having lately been stimulated int: 


life. Not for two months perhaps wall the 
market for lighting plants, which are usu 
installed in reach its 


For 


ally autumn, most 


active state general manufacturing 
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purposes there is a good call for electrical 
machinery, but, as noted above, the pros- 
pective buyers are a little slow in bring- 
Where 


made, 


ing their negotiations to a close. 


previous installations have been 
there is a steady call for additional motors. 
The Chicago representative of one West- 
ern electrical machinery manufacturer says 
that during April sold 


which has exceeded any previous month’s 


motors, 


237 


business in the office. It was a well dis 
tributed trade 

Considerable interest 1s taken in the new 
shops of the Rock Island Road at Moline, 
ground for 


The building commenced will be 856x276 


which has been broken 


include the erecting, 
It will be 


feet in size and will 
machine and boiler tank shops 
cranes \ 
feature which is said to be somewhat novel 


provided with seven electric 
is that the heavy punches. shears and rivet 
ing machines will be operated by hydraulic 
instead of electric power, the pumps to Ie 
under 1,500 pounds pet 


operated square 


inch pressure. The riveter will be sunk in 
L pit, obviating the necessity of erecting a 
This shop will have a capacity of 
fifty 
The wood working shops will not be erect 


tower 


repairing locomotives at one time 


ed until next vear. C. H. Wilmerding has 
been appointed the consulting engineer for 
\s previously stated the Gen 
the 


the work 


eral Electric Company has secured 


contract for the first generator of 600 kilo 
These 


are the only two that will be installed this 


watts and another of 250 kilowatts 
vear. Contracts for the motors have not 
vet been placed. There will be a number 
of individual motors and also a number of 
group motors 

Among the orders that have been closed 
in. April by the Crocker-Wheeler Company 
following \ 


generator for the Troy Laundry Machinery 


ire the 150-kilowatt type 


Company, Chicago: fourteen motors ag 
gregating «85 horse-power, for the Great 
Northern Portland Cement Company, 
Baldwin, Mich. : motors of 46 horse-power 


for the National Cash Register Company, 
Davton. Ohio motors of horse power 
for the Schlesinger & Maver building, 
Chicago: ten moter of 250 horse powel 
for th \Vhis-Chalmet Compan 

ute nd Chicago deliveries, also let 
from East St. Lo \ 
Booth & Co. Chicago: Chicago June ! 
Blue Island. and other 

Quotations 
New Yorn. Monday. Ma 

New price for N rther1 
follows 

Northert 
No \ Sor so as 
No. 2 NX 20 25 fa 20 75 
No. 2 nia 9 75 |@ 20 25 

Souther 
No. Foundry 21 50 21 75 
No » Foundry 20 50 20 75 
No. 2 Foundry 19 50 ft 19 75 
No Foundry 1 O98 19 25 


Bar Iron—Base sizes—Retfined brands, 


mill price on dock, upward im cat 


load lots. Smaller quantities trom. store, 
2.15 2.30¢ 

Tool Steel—Base sizes—Good standard 
quality, 7e.; extra grades, and up 
ward 

Machinery Steel Base sizes — From 
store, 2.10 2.25¢c¢ 

Cold Rolled Sieel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot 1434 (@ 


electrolytic, casting, 


14 fa 


145, a ise 


Pig Tin--In 5- and 10-ton lots, 
New York, 30.10 (a 30.30 

Spelter 5 200 5.754 

\ntimony—Cookson’s, (77 
Hallett’'s. 63, 7Ze.: other brands, (a 
Oo ye 

Lard Onl—Prime City, 83 &s 
cording to brand and quantity, ranging 


from one barrel up to large lot 


New Catalogs. 
Wyman & Gordon, Worcester, 
forgings pp. 8, 


Mass. Crank 


Waterbury Rope Co., 6% South street, New 
York. Price lists of manila and wire rope 
J. Kk. Snyder, Worcester, Mass Drilling 


machines, 20 to 36 in. capacity. 6x9, pp. 65, 


paper 

Mossberg « Granville Manufacturing Com 
pany, Providence, R. I Roller bearings. 5x7, 
pp. 54, paper 

H. FF. Watson Company, Erie, Pa Asbes 


tos materials, cements, asbestos roofings. 


6, pp. 82, paper 


Baldwin Locomotive Works, Vhiladelphia, 


Pa Reeord of reeent construction, No. 39 
6x9, pp. Ol, paper 
Herron & Bury Manufacturing Company, 


Nos. 14, 15, 16, 17 and 


compressors 


Erle, Pa. 
18 of air 


Bulletins 


Columbus (Ohio) Steel Rolling Shutter 
Company Steel rolling doors, shutters and 
partitions, pp. paper 

W. S. Quigley (general agent), The Bourse, 
Philadelphia Ia Phe Charlier patent 
rolling furnace, 4X0, pm. 

Fay & Bowen Auburn, N.Y Gasoline 
motors and aunches illustrated and de 
scribed in detail GN, paper 

Internationa Correspondence Schools 
Scranton (ote Thousand and 
Stories of Suecess,” containing a list of ove 
a thousand students who have beneti ed by 
eourses in these sells Ox, pp. 47, paper 

Manufacturers. 

rh Rome Metal Compan mild 
nme ire 

ions k ny wi build a 

in ‘ ! 

Menu Box Compa Louisville, 
vi ild i! nu yelant 

Western Packing Company lenvel 
Col wi nacl oshop 

! ¢ h let 

rh hern purehased ind 
near Ren Nev te termina including 
shops 

Phe Repu Oil Company will build a 


4 

079 
> 
| 
— 
“fi 
+ 


680 
The foundry of the Pyott Foundry Com- 
pany, Chicago, Ill., has been somewhat dam- 


aged by fire. 
. and others 
build an 


Ashley Ilorne, of Clayton, N. © 
interested in an enterprise to 
oil mill there. 


are 


been broken at 
Coupler Company for a 


Ground has 
by the Gould 
steel foundry. 


Depew, N. Y., 
new 


Plans have been made for a plant of the 
National Peat Fuel Company, to be located at 
Chelsea, Mich. 

The Trenton Water Power Company pro- 
poses to establish a big electric plant on the 
Delaware bank. 

The Town Council, Martinsville, Va., is ad- 
vertising for bids for an electric power and 
lighting franchise. 

A new company, the Niagara Research La- 
boratories, proposes to erect a substantial 
plant at Niagara Falls, N. Y. 

The Bukolt Manufacturing Company, wash 
machines, Point, Wis., proposes to 
erect a new factory building. . 


Stevens 


A canning factory, to be capitalized at $40,- 
000, is proposed by Albert Montreuil, of 
Walkerville, Mich., and others. 

Work has started at Brunswick, 
the new steel plant, which, it 
cost something like $10,000,000. 

The Arlington (Textile) Mills, Lawrence, 
Mass., propose to spend at least $2,000,000 
in improvements within the next year. 

The Napier (Tenn.) Iron Works has prac- 
tically concluded the purchase of 900 acres of 
ore lands, which it proposes to develop. 


Ga., on 
is said, will 


The Rapid Transit Railway Company, Syra- 
cuse, N. Y., will build a large new car-house 
and turn one of the old ones into a shop. 

Plans have been made for an addition to 
the plant of the Western Sand Blast Com 
pany, Chieago, manufacturer of stained glass, 
ete. 


Senator Thomas and Mine Inspector Fen 
ton, of Mahanoy City, Va., will establish a 
factory at Mahanoy and manufacture stove 


pipe. 


Thomas Hill, a cart manufacturer, of Rail- 
road avenue, near Henderson street, Jersey 
City, is starting to build a series of factories, 
to rent. 

Samuel Green & Sons, foundrymen and 
manufacturers of hot air furnaces, Des 
Moines, Ia., plan to increase the size of their 
factory. 

The International Cork Seal Company, pro- 
moted by H. 8. Brewington, is contemplating 
the erection of a factory in Baltimore, Md., 
or elsewhere. 

The National Portland 
composed of Belvidere, N. J., capitalists and 
others, will, it is said, erect a $300,000 
cement mill at Stewartsville, N. J. 


The Pittsburgh Vlate Glass Company is 
establishing a pressed brick plant at Kokomo, 
Ind., to utilize its waste sand, and if the 
scheme succeeds will build others elsewhere. 


Cement Company, 


At Ebensburg, VPa., a company has 
formed to build a brewery at Cresson by 
Joseph IHlenger and HI. A. Englehart, of Ebens- 
burg; Thomas Callan, of Cresson, and others 


been 


The Monitor Forge & Iron Company is in- 
corporating and will establish a plant at San- 
dusky, O., to manufacture forgings. 
Frank Sloane will be at the head of the con 
cern, 

It is reported that a factory at South 
Farms, Middletown, Conn., will be started up 
by the Liberty Wrench & Chuck Company, to 
manufacture a patent pipe wrench and drill 
chuck. 


An estimate has been prepared for the con- 
large plant to be 


struction of a erected at 


AMERICAN MACHINIST 
New Kensington, Pa., for the Westmoreland 
Boiler Company. A foundry and machine 


shop, evc., will be erected. 

It is reported that car building shops of 
the Atlanta & West Point Railroad and the 
Western Railway of Alabama, at Montgomery, 
Ala., will be removed to Atlanta, Ga., where 
large car and repair shops may be built. 

Bb. B. Lathbury, of Philadelphia, and others 
will build a 1,500-barrel-a-day cement mill at 
Wellston, O., and a 3,000-barrel mill on the 
Kagle furnace lands, fourteen miles from 
Wellston. The concern will be known as the 
Alma Cement Company. 

The American Ax & Tool Company, which 
recently completed a large plant at Glassport, 
Pa., is prepared to build an additional plant 
there. The New York plant was burned re- 
cently, and the company prefers to concen- 
trate its works in the Pittsburgh district. 

The Brightman Manufacturing Company, 
turned, rolled and polished shafting and shaft- 
ing machinery, has removed its office and 


, works to Shelby, O., where it has increased 


facilities. The company has much work on 
hand and reports prospects very bright. 

The Logansport (Ind.) Foundry and the 
Rutenber Manufacturing Company, gas mo- 
tors, etc., of that place have been united un- 
der the name Western Motor Company, with 
a capital stock of $400,000. The Rutenber 
company’s building is to be enlarged, and the 
machine shop doubled. 

At the West Albany shops of the New York 
Central & Iludson River Railroad a new erect- 
ing shop is being built. It is a steel frame 
structure and so much higher and larger 
than the old shop that the latter and its oper 
ations are left undisturbed within it until 
the new building is finished. 

Kuhlo Manufacturing Company, of St. Paul, 
Minn., has just incorporated with $50,000 
capital stock, and is beginning business to 
manufacture surveyors’ instruments and op- 
tical and stereopticon supplies, ete. The in- 
corporators are Arnold Kuhle, Walter H. 
Dickerman, C. D. Bruce Tudor. 

It is stated at Seattle, Wash., that the 
Alaska Peninsula Packing Company, contain- 
New York capital, is preparing plans in San 
Francisco for what will be the largest can- 
nery of the sort in the world. The incorpora- 
tors are Julian M. Platz, Reginald H. 
Schneck and K. K. McLaren, of New York. 

The Wilson Laundry Machinery Company, 
Coiumbia, Pa., manufacturer of modern laun- 
dry machinery, is changing its works. It 
proposes to erect a one-story machine shop, 
containing 14,000 square feet of floor space, 
which will require new power plant of 100 


horse-power boiler and 75 horse-power en- 
gine. 
The Electro-Manganese Company has ap- 


plied for a charter in New Brunswick, Can., 
and may establish a plant at Grand Falls for 
the reduction of bog ores. The applicants in- 
elude Barton E. Kingman, of New York; 
Fred C. Sayles and Robt. W. Sayles, of Provi- 
dence, R. I., and others, A steel plant may 
eventually be built also. 


Iron men of Pittsburgh and West Virginia 
have organized the Paden Iron & Steel Com 
pany and the Paden Company, with 
capitals of $100,000 and $50,000, respectively, 
for the new town of Paden, W. Va. The in 
corporators include Thomas A. Watkins, 
George R. Wallace, Robert Miller, Benjamin 
L. Hirshfield and John BL. McAdoo, all of 
Pittsburgh. 


Glass 


P. Smith Wire & Iron Works, 100 
Chicago, Ill., manufacturers of 
ornamental and = structural iron, art’ brass 
and wire work, have been appointed sole 
agents in Chicago and several neighboring 
States for the Columbus (0.) Steel Rolling 


The F. 
Lake street, 
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Shutter Company, manufacturers of steel roll- 
ing doors for freight houses, car barns, ware- 
houses, ete. 

Representatives of the Continuous Rail 
Joint Company of America have purchased 
about 20 acres of land at Troy, N. Y., with 
rolling mills, machine shops and other build- 
ings formerly owned by the Troy Steel Com- 
pany, part of which they have been operating 
under lease. The plant will hereafter be 
known as the Albany Iron & Steel Works De- 
partment of the Continuous Rail Joint Com- 
pany of America. The output of the com 
pany will be increased. ‘The general offices 
will remain in Newark, N. J. 

It is reported from Atlanta. Ga., that the 
Bull Sluice Electric Company is negotiating 
with some large manufacturing concerns to 
locate at Bull Sluice, on the Chattahoochee, 
and use its power, and there is a rumor that 
‘an extensive electrical machinery manufac- 
turing plant is contemplated among them, 
probably either a branch of the world-famed 
Westinghouse Company or a new organiza- 
tion controlled by it... S. Morgan Smith, the 
president of the Bull Sluice company, is a 
manufacturer of water wheels at York, Pa. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 


Answers addressed to our care will be for- 
warded, 
Grant. Gears. See upper corner, page 124. 


Caliper cat. free. KE. G. Smith, Columbia, Pa. 

See the Lowe test indicator, page 117. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Patterns.—Cincinnati Pat. Wks., Cincin., O. 

Stamping Dies. Emmons Collins, Chicago. 

Stamping and punches and dies. 
Otis, Rochester, N. Y. 


Drawings, patterns and models to order. 
Ashland Tool Co., Ashland, Va. 
Working drawings which are working. Geo. 


M. Mayer, M. t., Monadnock, Chicago. 
Wanted—A second-hand shaper and milling 
machine. EF. J. Croninger, Columbus, O. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 
Wanted—Improvements in grinding machin- 
ery. Address Box 1435, Providence, R. 
Light and fine mach'y to order ; models and 
elec. work specialty. EK. O. Chase, Newark, N. J. 
Automatic machinery designed and con- 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 
Wanted—-Competent managers, superinten- 
dents and foremen. James Brady, Room J, 
20th Floor, 220 Broadway, New York. 
Wanted—The address of John Bruderer, 
formerly of Lebanon, Va. Address reply to 
“M 13,° care AMERICAN MACHINIST. 
Designing auto. mach’y tools for  inter- 
changeable work a specialty; drawings made 
at moderate prices. Box 943, New Haven, Ct. 
Machinists—Send 10 cents for blueprint 
table of U. S. S. steam, gas and water pipe, 
giving tapping sizes. I. kk. Meyer, Allegheny, 
Pa. 


Wanted —Contract and jobbing work on 
medium and heavy weight machinery and 
parts; prompt delivery. U. S. Rapid-Fire 


Gun & Power Co., Derby Conn. 

Wanted—Short contributions by practical 
power plant engineers for a publication for 
steam engineers: illustrated when _ possible. 
Technical Publishing Burns Bldg., De- 
troit, Mich. 

Machinists and toolmakers, send 50 cents 
for my Milling Machine Chart, 13x20, giving 
various useful tables and information.  Ad- 
dress R. A. Lachmann, 4818 Calumet ave., 
Chicago, Ill. 

Correspondence desired with manufacturers 
of small tools who can make use of a new 
cost-reducing method for making a much-used 
tool; tap and die makers should be interesteu. 


Address “Die,” Box 225, AMER. MACHINIST. 
Agency Wanted.-—-A_ university educated 
mechanical engineer with 18 years’ experi- 


ence, in leading position at present, and mem- 
ber of the American Society of Mechanical 
Engineers, wants to establish himself as a 
consulting engineer, connecting his office witb 
good agencies. Address “Consulting Engi- 
neer,”” care AMERICAN MACHINIST. 
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For Sale. 


Thurston milling machine for 
Stern Bros. & Co., 33-43 Gold st., 
City. 

For Sale— 


Apply 
York 


sale. 
New 


S sheets working drawings, 1%, 


I1.-P. bicycle motor, $2. W. 8S. Morrison, 22S 
W. 123d st., New York. 
For Sale—Branch of machine tool line, well 


with aomestic and foreign 
catalogs, ete., in machine 
West: object, specializing 
care AMER. MACHINIST. 
established and 
machinery manufacturing business in a town 
of 10,000 inhabitants; modern brick build 
ings, fine water power, good shipping facili- 
ties, etce.; satisfactory reasons for selling; a 
grand opportunity to the right party who can 
invest not less than $100,000 after the fullest 
investigation. Address *““Macainery Manufac 
turer,” care AMERICAN MACHINIST, 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replics are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 


established { years, 
agencies, separate 
tool center of the 
Address “Chance,” 


lor Sale—An successful 


stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 


pondents. State mentioned indicates present 


address of advertiser. 


Situations Wanted. 


CONNECTICUT. 

Wanted——VPogition as cuperintende nt, by 
head draftsman, now with a well-known firm, 
builders of metal-working machinery. Address 
tox 263, AMERICAN MACHINIST. 

Mechanical engineer, Stevens graduate, age 
38, experienced designer automatic machin 
ery, gas engines, automobiles, tools, dies, fix 
tures, gages and methods of manufacture for 
interchangeable work, desires position as 
superintendent, mechanical engineer or chief 
draftsman. Address Box 257, AM. Macu 


ILLINOIS 
Position as foreman or assistant 
superintendent, by first-class man of 15 years 
experience: have handled 25 men on_ tool 
work; good references. tox 243, Am. 

Mechanical engineers want positions: we 
have their records and_ refer 
ences; we can furnish competent men for all 
kinds of tochntent work. Engineering Agency, 
19% Monadnock Block, Chicago. 

Want position as manager or superinten 
dent of large machine or boiler shops; held 
such a place 6 years; 4 years mechanical 
engineer of large manufacturing concern: 
now employed; technically educated; up on 
modern shop methods and accounting: refer- 


Wanted- 


ences: will go anywhere. Box 199, Am. M. 
INDIANA, 
Wanted— Position of superintendent or gen- 


eral foreman of machine shop: 25 years’ ex 
perience on general marufacturing and high 
grade machinery and tool building: up to 
date on jigs and fixtures for duplicate work : 
references. Address Box 254, Amer. Macu 
MASSACHUSETTS. 

Draftsman and designer, with 15 years’ ex 
perience in machine shops and drawing rooms, 
wants to make a change. Box 262, AM. M 


Mechanical draftsmin ind practical ma 
chinist, with wide experience, desires respon 


sible position about June 1. Box 260, A. M 
Young draftsman, with experience on ma 
chine tools, wishes position to improve in de 
signing high-grade machine tools: has had 
shop experience. Box 247, Amer. Macu 
Technical graduate, with 12 years experi 
ence in machine shops and drawing rooms. 
wants to better himself: used to light and 


AMERICAN MACHINIST 
experience on 


heavy work. Box 261. 


Patternmaker, 16 vears’ 


heavy and light tools, thoroughly understands 
coring. capable of taking charge, would like 
to correspond with parties wenting Al man. 
Box 248, AMERICAN MACHINIST. 
MICHIGAN. 

Young man, 28, desires change: would like 
position as assistant superintendent or in 
drafting room: is a good mechanic; techni- 


6 years’ shop and and 3% years’ 


eal graduate: 
Box 234, Am. M. 


drafting-room experience. 


NEW HAMPSHIRE. 
Blacksmith, first-class tool dresser. desires 
change within New England. Box 245, A. 


AMERICAN MACHINIST 


NEW JERSEY 
Situation wanted as macnine shop foreman 
or assistant superintendent; Al references. 


Address J. E., care AMERICAN MACHINIST. 
First-class designer of special tools and 
machinery, wide practical experience at the 
bench, toolmaking, foremanship and drafting 
room, will be open for change June 1; good 
reasons for changing. Box 238, Am. MAcu. 
NEW YORK. 
Machine designer, ete., wants position. Ad 


AMERICAN MACHINIST. 
technical graduate, 4 years’ ex 
position. Box 251, Am. M. 
Draftsman, mechanical, 2 years’ experience, 
desires position. Box 249, AmMreR. MACHINIST 
Cost clerk, up-to-date man, would like to 
make change: cost, premium and time sys 
tems. SOX AMERICAN MACHINIST, 
26) desires clerical position 


dress Box 63, 
Draftsman, 
perience, wants 


A young man 


with energetic acturer good refer 
ences, Box 252, AMERICAN MACHINIST. 
educated draftsman (age 24), years’ 


drafting-room, 2 years’ shop experience, de 


sires position. Box 250, AMER. MACHINIS! 
Mechanical draftsm.un, university gradu 

ate, also had 2 years’ shop practice, wants 

position; will go anywhere. Box 


and office manager of several 
years’ experience, capable of installing up-to 
date cost and premium systems, desires to 
make a change; pumping machinery pre 
ferred; highest reference. Box 231, Am. M 


Cost) clerk 


Wanted—Position as foreman with reliabie 
concern; varied experience; can handle heip 
profitably and is a thorough mechanic; New 


York or Vhiladelphia preferred. Address 0. K., 

care AMERICAN MACHINIST. 
Wanted-—Position as foreman in novelty 

manufacturing concern; 18 years’ experience ; 


first-class tool and die maker, also designer 
of labor-saving machinery; well accustomed 
to handling help : New .ork city or suburbs 


preferred. Box AMERICAN MACHINIST. 

As salesman or sales manager, for line of 
machine tools (single line or specialty pre 
ferred), by a young man with shop experi 
ence, now representing a general line with 
house in New York, but desires, for good rea 
sons, to make a change; best of references 


Box 233, AMERICAN MACHINIST. 

Mechanical engineer, university graduate, 
with practical shop and business experience 
in foundry, smithy and machine shop, several 
years’ designer's experience automatic ma 
chinery, electric cranes, presses, electric auto 
mobiles and trucks, now chief draftsman, 
seeks change or position as assistant superin 
tendent. Box 229, AMERICAN MACHINIST. 


Position wanted as foreman patternmaker 


by a man of large experience in making both 
wood and metal patterns; vest of references 
given. Address “Pattern,” care AM. Macu 


PENNSYLVANIA, 


Position as superintendent ; references from 


leading concerns. Box 224, AmMEeR. MAcH. 
Machinist wants situation in Greater New 
York; experienced in tool, die, metal pattern 
and repair work: reference. Box 256, A. M. 
A thoroughly practical man, not given to 
moving around, wants position as superin- 
tendent or general foreman; best references. 


Address Box 198, 
Mechanical and 


AMERICAN MACHINIST 
electrical engineer, techni- 
eal graduate, first-class draftsman and de 
signer, with 9 years’ experience in drafting 
room and shop, wants position. Box 239, 
AMERICAN MACHINIST. 


First-class machinist, with 9 years’ all 
round shop experience and 5 years looking 
after repairs and engineering, desires posi 


look after 


request. 


tion with good tirm, to 
or shop: references on 
AMERICAN MACHINIST 


Help Wanted. 


ILLINOIS 

Draftsmen for all work > over 
200 actual vacancies for technical men in all 
parts of U. S 5.000 positions filled in 10 
vears. Engineering Agency, 19 Monadnock 
Block, Chicago. 

We are constantly 
our work, and invite apolications for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address Allis-Chalmers Co., Lock tox No 
1065, Chicago 


machinery 
tox 246, 


classes of 


increasing the scope of 


INDIANA, 

Wanted—A good, all-round die-sinker on 
general drop forge work; state experience and 
pay expected. Address Box 244, Am. Mac. 

MASSACHUSETTS. 


Machinists wanted; good, all-round men on 


pay and 
Walpole, 


good 
ales, 


special 


automatic machinery ; 
steady work. i 


Apply to L 


Mass. 

Wanted—Machinist for lathe and milling 
work, also young man for office work, also 
toolmaker for cutter work. Apply at Boston 
Gear Works, Boston, Mass 

Wanted—Experienced mechanical drafts 
man for steady position near Boston; state 
age, experience and salary expected Address 


tox 228, AMERICAN MACHINIST 


Machine blacksmith wanted in a job shop 
hear Boston; one who can run a lathe; good 
pay to a good, handy man; also wanted, mill 
ing machine hands tox 205, Amer. MAcu, 

Draftsman wanted; leading man on struc 
tural steel work and factory buildings: state 
age, experience, references and = salary ex 
pected Address Box 207, Amer. MACHINIS1 


MICHIGAN 


Wanted —First-class machinists and floot 


hands on press and die work, also good, all 
around blacksmith on die and tool forgings 
Address Michigan Machinery Mfg. Co... Ypsi 
lanti, Mich. 
NEW JERSEY 
Wanted—-Experienced watch factory ma 


chine shop foreman ; 
ete Address “Foreman, 

Wanted-—Lathe and planer 
work on heavy machine tool 
wages to good men. Apply to 


state age, experience, 
care Macn 
hands for night 

work; good 
The Pond Ma 


chine Tool Company, Vlainfield, N. J 
Wanted——Mechanical draftsman on. smai 
machinery and tool work; applicants must! 
furnish references and state age, experience 
and salary expected. Address Box 259, A. M 


foreman patternmaker, 
and fitting work; state 
wages expected ; good 
man. Address Box 241 


Wanted—Virst-class 
familiar with valve 
age, experience and 
position to competent 
AMERICAN MACHINIS1 

Wanted Foreman for 
on light, interchangeable 
must furnish references and 
ence and salary expected 
AMERICAN MACHIINIS’ 


drilling 
work 
state age, 


Address 


depa riment 

applicants 
experi 
Box 


NEW 
Several good draftsmen for permanent posi 
tions with a large concern in New York city 
Box 225, AMERICAN MACHINIST 
Wanted—Mechanical draftsman, 
cial experience on light automatic 
Box AMERICAN MACHINIST. 
Wanted—-All-round draftsmen; in writing 
state age, references and salary expected 
Eastman Kodak Company, Rochester, N 
Wanted-—Foreman  toolmaker’ in 


YORK 


with sp. 
machinery 


236, 


Greate! 


New York, familiar with steam pump, engine 
or air compressor work Address Box 264, 
AMERICAN MACHINIST 

Wanted—-Two first-class mechanical drafts 


experience; give full 
Address Box 


men, with 2 or 3 years’ 
particulars and salary expected 
242, AMERICAN MACHINIST 

Wanted—First-class lathe hands, 
machinists and toolmakers; steady 
good pay. Hl. Hl. Franklin Mfg. Co., 
mobile Dept., Syracuse, N. ¥ 

Wanted— Foreman for machine construc 
tion shop and toolroom of large manufactur 
ing concern; permanent position, and good 
man desired Box 237, Amer. MACHINIST 

Wanted—Machine constructor, one with 
good experience in building fine light machin 
ery and handling men, to take charge of work 
and shop tox 2 


all-round 
work 
Auto 


235, AMERICAN MACHINIST. 


Toolmaker on screw job, as assistant fore 
man; must be experienced as to best methods 
on quality and quantity of products. Garvin 
Machine Co... Spring and Varick sts., New 
York 

Machinists wanted in a small manufactul 
ing town, one hour's ride from New York 
city; wages $2.50 per day of 9 hours; time 


and a half for over time; factory employs 


about 300 men: has been in existence over 20 
vears, during which time it has never reduced 
wages or laid off men for lack of work; spe 
cial inducements will be offered desirable men 
at — time: state nationality, age and ex 
perience for past 5 vears Box 200, Am. M 

Wanted— Lathe hands, planer hands, vise 
hands, milling machine hands; good wages 
and steady work Apply to the Harris Auto 
matic Press Company, Niles, O 


PENNSYLVANIA 

Experienced mechanical draftsman wanted 
permanent employment assured to rapid and 
necurate draftsman. “Mill Work,” care A. M 

Wanted designers for machine 
tool and special work: positions permanent : 
state experience and salary desired. Box 164 
AMERICAN MACHINIS1 

Machinists First-class 


First-class 


lathe men and en 


Olle 


O82 
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IERICAN MACHINIST 


May 7, 1903. 


mechani 
chanie and under- 


gine builder 
tions t wer : steady work: 
o., Beaver or address K situa tions f 
Wanted—A fi alls, Pa. ss Keystone | : s from first-e 
man. fami first-class and machini class patter 
ve vd ti niliar with mechanical Address T sts: we alw: romakers, mol 
state age and drafts- | Vast Pittsbu estinghouse M mare a thorough! 
A alary expecte engine sburgh, Pa se Machine € cles. | st ghly compete 
Wanted— At AMERICAN and refer anted—Superi ompany, | a the most 
an NIST. with p and handlin methods of cond 
salary ex plication of | Chani and ideas: and has m ying 100) compr ,oisting ¢ acturing y anc 
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deiphia. Pa. 


Railway Appliances Co., Chicago, 
Il. 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St 
Louis, Mo. 

Drilling Machines, Portable 

Dallett & Co., Phila 
delphia. Va. 

Hisey-Wolf Meh. Co., Cinein., O. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Meh. Tool Co., Springfield, 
Mass. 
Bement, Miles & Co., New 
Bickford Drill & Tool Co., 
cinnati, 
Cleveland Punch & Shear 
Co., Cleveland, O. 
Dreses Mach. Tool Co., Cinein., O. 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cinein., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Hill, Clarke & Co., Boston, Mass. 
McCabe. J. J.. New York. 
Marshall & Huschart Mehry. Co., 
Chicago, LIL. 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 


Thos. 


York. 
Cin 


Works 


York. 
Roos & Mill, Cincinnati. 0. 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, tlart 
ford, Conn. : 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., 0. 


Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Parnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement. Miles & Co., New York. 

Blaisdell & Co., V., Worcester, 
Mass. 


Brown & Zortman Mechry. Co., 
Pittsburg, Va. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. Roches- 
ter, 

Fairbanks Co., New York, 


Fosdick Mach. Tool Co., Cincin- 
nati, O. 
Gould & Eberhardt, New ark, N. J. 
Harrington & Son Co., Edwin, 


Philadelphia, Ta. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co.. Freeport III. 

Knecht Bros. Co., Cincinnati, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

McCabe, J. J.. New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Power & Speed Regulator & Mfg. 
Co., Kalamazoo, Mich. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., 
York 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart 
ford, Conn. 


Drills, Center 


Hartford, 


New 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. Providence, 
R. 


Drills, Rail 
tjement, Miles & Co., 

Niles Tool Works Co., 
Drills, Ratchet 
Parker Co., Chas., 


New York 
New York 


Meriden, (onn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Dynamos 


Cc & C Electric Co., New York. 


Christensen Engineering Co., Mil- 
waukee, Wis. 
Commercial Electric Co., Indian- 


apolis, Ind. 
Crocker-Wheeler Electric 
pere, N. J. 
Eek Dynamo & Motor Co., Belte- 
ville, N. J. 
General Elec. Co... New York. 
Jantz & Leist Elee. Co., Cincin., O. 
Mechanical Appliance Mil- 
waukee, Wis. 
Milwaukee Elec. Co., 
is. 
Northern Elec. Mfg. Co., 


Co., Am- 


Milwaukee, 
Madison, 


Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co.. New York. 
Storey Motor & Electric Co., Har- 
rison, N. J. 
Tr'umph Elec. Co., Cincinnati, O 
Western Electrie Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Va. 


Electrical Supplies 
Commercial Electric 
apolis, Ind. 
General Elee. Co., 
Milwaukee Elee 

is 
Storey Motor & Electric Co., Har- 
rison, JJ. 
Triumph Elee. Co., Cincinnati, 0. 
Western Electric Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Indian 


New 


Co. 


York 
Milwaukee, 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 


Phila- 


ge! 
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Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 
Calder, Geo. H., Lancaster, Pa. 
Dickinson, Thos. L., New York. 
Enamel, Machinery 
Felton, Sibley & Co., Phila., 
U. S. Gutta Percha Paint 
Providence, R. 


Da. 
Co., 


Enclosures, Tool-room 
Merritt & Philadelphia, Pa. 


Engines, Automobile 
Olds Motor Works, Lansing, Mich. 


Engines, Gas and Gasoline 
Backus Water Motor Co., Newark, 
Bay State Gas Engine Co., Bos 
ton, Mass. 
Koos Gas Eng. Co., Springtield, O. 
Hamilton Motor Works, Hamil- 
ton, Canada. 
Middletown Mach. Co., 
town, O. 
Mietz, August, New York. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Struthers-Wells Co., Warren, Da. 


Middle- 


Engines, Steam 


American Blower Co., Detroit 
Mich. 
Buffalo Engine Co., Buffalo, N. Y. 


Frick Co., Waynesboro, Pa. 
Garden City Fan Co., Chicago, Ill. 
Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa. 


Exhaust Heads 
Burt Mfg. Co., Akron, O. 


Factory Sites 
Cincinnati Industrial Bureau, Cin 
cinnati, O. 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Fans, Exhaust 

American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 


Garden City Fan Co., Chicago, II. 


Feed Water Heater and 


Purifier 
Hawley Down Draft Furnace Co., 
Chicago, Ill. 


Files and Rasps 

Rarnett Co., G. & H., Phila., 

Hiammacher, Schlemmer 
New York. 

Nicholson File Co., 

Patterson, Gottfried «& 
Ltd., New York. 


Pa. 
Co., 
Provi., R. I. 
Hunter, 


Filing Machines 

Cochrane-Bly Mach. Co., Roches- 
ter, N. Y 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 


Filters, Oil 
Burt Mfg. Co., Akron, O. 


Fittings, Steam 


Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 

Chicago Flexible 
Ill. 

Stow Mfg. Co., Binghamton, N. Y. 


Shaft Co., Chi- 


Forges 
Buffalo Forge Co., Buffalo, N. Y. 


Miner & Peck Mfg. Co., New 
Haven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Hydraulic 

Wvyman & Gordon, Worcester, 


Mass. 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 
Miner & Peck Mfg. Co., New 


Ilaven, Conn. 
Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 


Hay-Budden Mfg. Co., Brooklyn, 


Pittsburg Shear Knife & Mach. 


Co., Pittsburg, Va. 
Westmoreland S.eel Co., Pitts 
burg, Da. 

Wyman & Gordon, Worcester, 
Mass. 


Foundry Furnishings 
Byram & Co., Detroit, Mich. 
Obermayer Co., S., Cincinnati, ©. 


Paxson Co., J. W., Vhiladel., 

Smith dry. Supply Co., J. 
Cleveland, O. 

Vulcan Facing Co., Easton, Va 


Whiting Foundry Equip. Co., Har 


vey, 
Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. Y. 
llawley Down Draft Furnace Co., 
Chicago, Ill. 
Jacobson Mach. Mfg. War 
ren, Pa. 
Obermayer Co., S., Cincinnati, O. 


Ceo., 


Furnaces, Gas 


Am. Gas Furnace Co., N. Y., City 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Westmacott Co., J. M., Provi 


dence, R. I. 
Furniture, .dachine Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. IL. 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J. 
Sawyer Tool Mtg. Co., Fitehburg, 


Mass. 
Slocomb Co., T., 
Starrett Co., L. S., 


Prov., R. 1. 
Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 

Becker-Brainard Milling Mach 
Co., Hyue Park, Mass 

Bickford Drill & Tool Co., Cin., 0 

Brown & Sharpe Mfg. Co., Provi 
dence, I. 

Bultman & Co., F. W., 
Ohio. 

Fellows Gear Shaper Co., Spring 


Cleveland, 


field, Vt 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 

Philadelphia, Pa. 
Newton Mech. Tool Wks., VPhil., Pa. 
Niles Tool Works Co., New York. 
Walcott & Son, Geo. D., Jackson, 

Mich. 


Whiton Machine Co., LD. New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 


toston, Mass. 
Provi 


Boston Gear Works, 
grown & Sharpe Mfg. Co., 
dence, R. I. 

Bultman & Co., F. W., 
Ohio. 

Fawceus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Cleveland, 


Horsburgh & Scott Co., The, 
Cleveland, O. 
Messmer Mfg. Co., Ferd, St. 


Louis, Mo. 
New Process Raw Hide Co., Syra- 
euse, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Patterson, Gottfried & Ilunter, 
Ltd... New York. 
Philadelphia Gear 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O 
Simonds Mfg. Co., Pittsburgh, Pa. 
Walcott & Son, Geo. Jackson. 
Mich. 


Works, Phila- 


Gears, Molded 


Caldwell & Son Co., H. W., Chi 
eago, Ill. 
Farrel Fdry. & Mach. (o., An 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y 
Greenwald Co., I. & E., Cinecin.,.0. 


Gears, Rawhide 
Chicago Raw Hide Co., 
Til. 


Chicago, 


Pittsburgh, Pa 
Cleveland, 


Faweus Mech. Co., 
Horsburgh & Scott Co., 


Ohio 

New Process Raw Hide Co., Syra 
cuse, N. Y. 

Nuttall Co., R. Pittsburgh, Pa 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, Va 

Faweus Mach. Co., Pittsburgh, Va 

Morse, Williams Co., Phila, 

Nuttall Co., R.b., Pittsburgh, Da 

Simonds Mfg. Co., Pittsburgh, Pa 


Philadel 


Graphite 

Dixon Crucible Co., 
City, N. « 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., S., Cincinnati, © 


det sey 


Jos., 


Grinders, Center 

Heald & Son, L. S., Barre, Mass 
Hisey-Woilf Mach. Co., Cincin., © 
Grinders, Cock 


Windsor Mach. Windsor, Vt 


Co., 


Grinders, Cutter 
Adams Co., Dubuque, Lowa 


Automatic Mach. Co., Greenlield, 
Mass. 
Recker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Mfg. Co., VProvi 


Brown & Sharpe 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin 

cinnati, 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces 


ter, Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 


Mass 


Rivett-1ck Co., Boston, 
Woodward & Rogers Co., 
ford, Conn 


Grinders, Disc 

Besly & Co., Chas. IL, 
Ill. 

Gorton Mach. Co., 
‘is. 

Iroquois Mach. Co., New 

Ransom Mfg. Co., Oshkosh, 


Chicago, 


Geo., Racine 
York. 
Wis 


Grinders, Drill 

Gorton Mach. Co., 
vis. 

Ileald & Son, L. 

Standard Tool Co., 

Washburn Shops, 
Mass 

Wilmarth & Morman Co., 
Rapids, Mich 


Geo., Racine, 


Barre, Mass 
Cleveland, O 
Worcester, 


Grand 


Grinders, Tool 


Varnes Co., B. Rockford, Il 


Barnes Co., W. FF. & John, Rock 
ford, Ill. 
Rarr, H. G., Worcester, Mass 
Provi 


dence, R. I. 
Diamond Mach. Co., Provi., R. 1 
Gisholt Mach, Co., Madison, Wis 
Landis Tool Waynesboro, Va 
Modern Tool Co., Erie, Pa 
Northampton Emery Wheel Co., 

Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
field, ©. 

Throop Perforating Co., 


Brown & Sharpe Mfg. Co., 


Buffalo, 
Whitney Mfg. Co., Hartford, t 


Grinding Machines 
Blount & Co., J. G., Everett, Mass 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 
Foundry, Vrovi 


Iron 
dence, R. I. 
Diamond Mach. Co., Prov., R. I 
Fairbanks Co., New York 
Falkenau-Sinclair Co., Phila., Pa. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Gorton Mach. Co., Geo., Racine, 
Wis 


Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Wisey-Wolf Mech. Co.. Cinein., O 

Iroquois Mach. Co., New York. 


Grinding Machines—dCont'd 


Landis Tool Co., Waynesboro, la 

Marshall & Huschart Mehry. o., 
Chicago, Il. 

Mcichanical Appliance Co., 
waukee, Wis. 

Northampton 


Mil 


Emery Wheel Co., 


Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcestet 
Mass 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
field, Ohio 


Throop) Perforating Co., Buffalo 
N 


Vitrified Wheel Co.. Westfield 


iiss 
Washburn Shops, Worcester 
Mass 
Webster & Perks Tool Co., Spring 
tield, 


Wilmarth 
Rapids, 


& Morman Co., Grand 


Mien 


Woodward & Rogers Co., Hart 
ford, Conn 

Grinding Wheels 

Builders’ Foundry, Vrovi 
dence, l. 

Carborundum (o., Niagara lalls, 
N. ¥ 


Mach. Co., Provi., R. I 
Wheel Co., Bright 


Diamond 
Hampden Cor 
wood, Mass. 
Northampton 
Leeds, Mass 


Emery Wheel Co., 


Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co. Spring 
field, © 


Vitritied Wheel Co... Westtield, 
ATUSS 

Whitney Mfg. Co., Hartford, Conn 

Grindstones and Frames 

Cleveland Stone Co., Cleveland, 0 


Standard Tool Co., Athol, Mass 
Gun Barrel Machinery 
Bement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. I 
Niles ‘Tool! Works Co., New York 
Pond Mach. Tool Co., New York 
Reed Co., F. E., Worcester, Mass 
Hack Saw Blades and 
Frames 
Diamond Saw Wks, 


& Stamping 
Buffalo, 


Goodell-Pratt Co., Greentield, 
Mass. 

Hammacher, Schelmmer & Co., 
New York 

Millers Falls Co., New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass 

West Ilaven Mig. Co., New Haven 
Conn 


Hack Sawa, Power 

Diamond Saw & Stamping Wks., 
tuffalo, N. Y 

Hloefer Mfg Co., Freeport, Iii 

Millers Falls New York 

Olmsted, Hlasbrouck 
Heights, N. J 

Machine 
land, © 

West Ilaven Mfg. Co., New Ilaven 
Conn 


Tool Cleve 


Hammers, Drop 
Miles & Co., 
Billings & Spencer Co., 
Conn 
Bliss Co., W., Brooklyn, N. Y. 
Miner & Veck Mfg. Co., New 
Haven, Conn. 
Mossberg « Granville 
Providence, R. 4. 
Perkins Mach. Co., Boston, Mass 
Williams, White & Co., Moline, Ill 


New York 
llartford, 


Mfg. Co., 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., 
cago, Ili 

Cleveland Pneumatic 
Cleveland, O 

Pallett & Co., 

Phila. DPneu 
phia, Pa. 

Railway Appliances Co., Chicago, 


Chi- 
Tool 


Thos. Vhila., Pa 
Tool Co., Vhiladel 


Rand Drill Co., New York 

Standard Ry. Equip. Co. St 
Louls, Mo 

Hammers, Power 

Seranton & (o.. The, New Haven, 
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Hammers, Steam 
tjement, Miles & Co.. New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., 
bersburg, Va. 

Cleveland Punch & Shear 
Co., Cleveland, ©. 

Pittsburg Shear Knife 


“ham 
Wks. 
& Mach. 


Co... Pittsburgh, Pa. 
tleating and Ventilating 
Apparatus 


Amer. Blower Detroit, Mien. 
Buffalo Forge Co., Buffalo, N.Y. 
Garden City Fan Co., Chicago, TL. 


Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. New 
ork. 

Caldwell & Son Co., HL. W., Chi 


eago, Ill 
Ifunt Co., W., West 
ton. N. ¥. 


New Brigh 


Link Belt) Engineering Co., Phila 
delphia, Da. 

Niles-Bement-Pond New York. 

Hoists, Electric 

Electric Co., New York. 

Ilunt W., West New) Brigh 
ton, N. ¥ 


Northern Engineering Works, De 
troit, Mich. 


Pawling & IHlarnischfeger, Mil 
waukee Wis. 
Sprague Electric Co., New York. 


Hoists, Hand 

llarrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., 
York. 

Hoists, Pheumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Tl 

Cleveland Pneumatic 
Cleveland, ©). 


hdwin, 


New 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering De- 
troit, Mich. 

Rand Drilt Co... New York 

Igniters, Gas Engine 

Dayten Electrical Mfg. Co., Day 
ton, ©). 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Cineinnati, ©. 

Rue Mtg. Philadelphia, Pa 

Sellers & Co., Win, Phila. Pa 

Inspection and Tests 

Co., Robt. W., Chicago, 

Instruction Schools 


Nee Schools, Correspondence, 


Insurance, Boiler 


Hartford Steam Boiler’ Insp. & 
Ins. Co., Hartford, Conn. 

Filler 

Gutta VPercha Paint Co., 


Providence, R. 
Jacks, Hydraulic 
Bethlehem dry. & Meh. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., 


New York. 


Jack Planer 


Armstrong Bros. Tool Co.,  Chi- 
cago, Ill. 

Key Senaters 

taker Bros., Toledo, O. 


Bement, Miles & Co., New York. 


Chattanooga Mehry. Co., Chatta- 
hooga, Tenn. 

Davis Mach. Co., W. Roches- 
ter, 


Hill ‘Tool Co.. Anderson, Ind. 

Mitts & Merrill, Saginaw, Mich. 

Whitney Mfg. Co., Hartford, Conn, 

Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Knives, Solid Steel Shear 

Pittsburg Shear Knife & Mach. 
Co., Pa. 


Pittsburg, 


Lamps, Are 
General Eleetrie Co., 
Western Electric Co., 


N. ¥. City. 
Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Da. 

Lathe attachments 

National Machine ‘Tool Co., Cin 
cinnati, ©. 

Lathe Dogs 

Armstrong Bros. Tool Chi 


cago, 


fesly & Chas. IL, Chicago, 


Hill Tool Co., Anderson, Ind. 


Le Count, Wm. ¢:., So. Norwalk, 
Conn, 

Pratt & Whitney Hartford, 
Conn. 

Tindel-Morris Co., Mddystone, Da. 

Lathes 

Affleck, Geo. New York. 

American Tool Wks. Cin, ©. 


Automatic Mach. Greentield, 
Mass. 

& Co., 

icrnes ('o., B. F., 


Wim... Cincin., ©. 
Rockford, 


(o., W. & John, Rock 
ford, Tl. 

Bement. Miles & Co... New York. 

Blaisdell & Co... Worcester, 
Mass. 

Blount & Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co... Cin., O. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Mach. Co.. W. Roches- 


ter, N. 
Diamond Machine Co., Proy., R. 1. 
Diaper Mach. Tool Co., Worcester, 
Mass. 
Fairbanks Co., New 
Falkenau-Sinclair Co., Phila., Va. 
Fay & Scott, Dexter, Me. 
Flather & Co.. Nashua, N. 


rork. 


Garvin Mach. Co.. New York. 
Grenves, Klusman Co., Cinein., ©. 
Hardinge Bros., Chieago, IIL. 


Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Ilendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., 
Cineinnati, ©. 

Lodge & Shipley Meh. Tool Co., 
Cincinnati, ©. 

MeCabe, J. New York 


Marshall & 
Chicago, 

Milwaukee Machine ‘Tool Co., Mil 
watikee, Wis. 

New Hlaven Mig. Co., 
Conn. 


Mehry. Co., 


New Haven, 


Niles ‘Tool Works Co.. New York. 

Pond Mach. tool Co.. New York. 

Pratt & Whitney Hartford, 
Conn, 

Vrentiss Tool & Supply Co., New 
York. 

Reed Co... Worcester, Mass. 


Schumacher & Bove, Cineinnati., 
Ohio. 

Sebastian Lathe Cinein., O. 

Seneca Falls Mfg. Co., Seneca 


Falls. N. Y. 


Shepard Lathe Co., Cinein., ©. 


Waleott & Son., Geo. D.. Jackson, 
Mich. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Serew- 
Threading 

Automatic Machine Bridge 
port, Conn. 

Lathes, Bench 

Faneuil Wateh Tool Co.. Boston. 

Fenn-Sadler Mach. Co.. Hartford, 
Conn, 

Loeop-Lock Maeh. Co.,. Waltam, 
Mass. 

Waltham Watch Tool Co... Spring 
field, 


Lathes, Boring 
Streit Mach. Co... A., 


Letters, Pattern 

Brim. A. W.. Seneca Falls, N.Y. 

Rutler, A. G.. N. ¥. City. 

Levels 

Mass. Tool Co., Greentield, 

Starrett Co... L. S.. Athol, 

Lockers, Clothes 

Merritt & Philadelphia. Va. 

Narragansett Mach. ‘'o.. Provi- 
dence, R. 

Locomotives, Shop 

Hlunt Co. W., West New Brigh- 
ton, N 


Cinecin., O. 


Mass. 
Mass. 


Lubricants 

Resly & Co., Chas. H., Chicago, Il. 

Dixon Crucible Co., Jos., Jersey 
City, 


Lubriphite Co., Jersey City, N. J. 


Lubricators 

Resly & Co., Chas. IL., Chicago, Il. 
jowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, ©. 
Machine Screws 


Atlantic Mach. Screw Co., Boston, 


Mass. 
Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Ilanover, Da. 
slanchard Mach. Co., The, Bos 


ton, Mass. 
Kelipse Mach. Co., Cleveland, ©. 
Faweus Meh, Co., Pittsburgh, Da. 
Hart, Kredk., Poughkeepsie, N.Y. 
lloefer Mfg. Co., Freeport, Il. 
Power & Speed tiegulator Mfg. 
Kalamazoo, Mich. 
Pratt & Whitney Co., 
Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Hartford, 


Wade Mach. Works, Walter IL, 
Boston, Mass. 

Williams Tool Co., Erie, Pa. 

Woodward & Rogers Co., Ilart 


ford, Conn, 


Machinists’ Small Tools 

Besly & Co., Chas. Chicago, IIL. 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Ilammacher, Schlemmer & Co., 
New York. 

Lowe, Il. A.. Waltham, Mass. 


McCrosky, F. B., Cincinnati, ©. 
Mass. Tool Co., Greentield, Mass. 
Patterson, Gottfried & ITunter, 


Ltd... New York. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T.. Provi.. 
Smith, kk. G., Columbia, Va. 

Standard Tool Co., Athol, Mass. 
Standard Tool Co., Cleveland, ©. 
Starrett Co., L. S.. Athol, Mass. 


Machinists’ Supplies 
Hammacher, Schlemmer & Co., 


New York. 
Patterson, Gottfried & Tlunter. 
Ltd.. New York. 
Mandrels, Expanding 
Nicholson & Son, W. IL. Wiikes 


barre, Pa. 

Mandrels, Solid 

Cleveland Twist) Drill Co., 
land, ©. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M.. Boat, Gage «& 
Drill Works, Gloucester City, 


Cleve 


Standard Tool Co., Cleveland, ©. 


Measuring Machines 


Rogers, John M.. Boat, Gage & 
Drill Works, Gloucester City, 


Metal. Bearing 


Resly & Co., Chas. IL, Chicago, 
lil. 

Patterson, Gottfried & Hunter, 
New York. 

Phosphor Bronze Smelting Co., 


Philadelphia, Ta. 

Metal, Perforated 

Throop) Perforating Co., Buffalo, 
N. ¥. 


Micrometer Calipers 
Brown & Sharpe Mfg. Co... Provi 
dence, R. I. 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb 
Starrett Co.. L. S.. Athol, Mass. 
Syracuse Twist) Drill) (o.. Syra 
cuse, N. Y. 
Milling Attachments 


The Adams Co., Dubuque. Towa. 
Becker-Brainard Milling Mach. 
Co., Hyde Mass. 
Brown & Sharpe Mtg. Co., 
dence, R. 

Cincinnati Milling Mach. Co., Cin 
cinnati., ©. 

Whitney Mfg. Co.. Hartford, Conn. 


Fitchburg, 


Co. J. Providence, 


Provi 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Hill, Clarke & Co., 

Loop-Lock Mach. 
Mass. 

Waltham Watch ‘Tool Co., Spring 
field, Mass. 


soston, 


Joston, Mass. 
Co., Waltham, 


Milling Machines, Horizon- 


tal 
Adams Co., Dubuque, Lowa. 
Beaman & Smith Co., Prov., R. 1. 


jecker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
ement, Miles & Co.. New York. 


Hiendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Rock- 
ford, Il. 

Newton Mach. Tool Wks... Phila 
delphia, Va. 

Niles Tool Works Co., New York. 


Pratt & Whitney Co.. Hartford, 


Conn. 
Milling Machines, 
American Tool Wks. Co., Cin., 0. 


Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Ilyde Park, Mass. 

Miles & Co., New York. 

Brown & Sharpe Mfg. Provi 


dence, th. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, ©. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. 
Cincinnati, ©. 

Marshall & Hluschart 
Chicago, Ill. 

McCabe, J. New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss ‘Tool & Supply Co., 
York. 

Whitney Mfg. Co., 

Milling Machines, Portable 

Co., B.. 


Tool Co., B. 


Mehry. Co., 


New 


Ilartford, Ct 


Underwood «& 
delIphia, Da. 


Milling Machines, Univers:! 
American Tool Wks. Co., © 
Aurora Tool Works, Aurora, lod 
jecker-Brainard Milling Mach 
Co.. Hyde Park, Mass. 
Bement, Miles & Co., New 
grown & Sharpe Mfg. Co., 
dence, R. 
Cincinnati Milling Mach. Co., Cin 
cinnati, ©. 


York 
Provi 


Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Ilendevy Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. 
Cincinnati, 

Marshall & Iluschart Mehry. Co.. 
Chicago, «... 

McCabe, J. J.. New York. 

Niles Tool Works €0., New York 

Owen Mach. Tool Co., Springtield, 
Ohio. 


Tool Co., R. 


Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Rement, Miles & Co., New York. 
frown & Sharpe Mfg. Co., VProvi 
dence, 

Garvin Mach. €o.. New York. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Meh. Tool Works, Vhila 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co.. Springtield, 
Ohio. 

Pratt & Whitney Co., Ilartford, 
Conn. 


Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 


Geometric Drill Co... New Ilaven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J 


Molding Machines 

Adams Co., The, Dubuque, Towa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Va. 

Webster & Perks Tool Co., Spring 
field, ©. 


| 
if 
Wiley 
ky 
= 
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Motors, Electric | Pinion Cutters Pulleys ——Continued Riveters, Hydraulic 
. 

C & C Electric Co., New York. | Loop-Lock Mach. Co.. Waltham, | Oneida Steel Pulley Co.. Oneida, | Bement, Miles & Co., New York 
Christensen Engr. Co.. Milwaukee, | Mass. Watson Stillman co., New York 

"is. Patterson, Gottfried & Hunter, 
Commercial Electric Co., Indian | Pipe and Fittings Ltd., New York. p Riveting Machines 

apolis, Ind. Crane Co., Chicago, Il. Reeves Pulley Co., Columbus, Ind tement, Miles & Co... New York 
Crocker-Wheeler Co., Ampere, N.J. The Xylotite Co.. Cincinnati, oO Rethlehem Foundry & Mach. Co., 
Eek Dynamo & Motor Wks.. Belle Pipe Cutting and Threading . 2 So. Bethlehem. Pa 

ville. N. J. Machines Pulleys, Friction Cone Chambersburg Engr. Co. Cham 
General Electric Co.. New York. Lignall & Keeler Mfg. Co., Kd Evans Friction Cone Boston, bersourg, Pa 
Jantz & Leist Elec. Co., Cin., 0. wardsville, ass Long & Atstatter Co... Hamilton, 
Mechanical Appliance Mil- | Curtis & Curtis Co., Bridgeport, Ohio 

waukee, Wis. Conn. Pulleys, Speed Changing Perkins Mach. So. Boston 
Milwaukee Elec. Co.. Milwaukee, | Merrell Mfg. Co., Toledo, © Speed Changing Pulley Co Mass 

Wis. Reed Mfg. Co., Erie, Va. Indianapolis, Ind 
Northern Elec. Mfg. Co.. Madison, | Saunders’ Sons, 1), Yonkers, N.Y Pulley T ‘ Rods, Connecting 

Wells Bros. Co.. Greentield, Mass and Boring | American Mehry. & Export Co 
Robbins & Myers Co., Springtield, | Williams Tool Co., Erie, Pa. —aenenee ew York 


Ohio. 
Roth Bros. & Co., Chicage, II. 
Sprague Electric Co., New York. 


Storey Motor & Electric Co., Ilar 
rison, N. J. 
Stow Mfg. Co., 


Triumph Elec. Co., Cineinnati, ©. 
Western Electric 0.. Chicago, 
Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 

Name Plates 

Becker Name Plate Co., 
Boston, Mass. 

Franklin Mfg. Co.. Syracuse, N. Y. 


August, 


& P. Engraving Co., Boston, 
Mass. 

Murdock Corporation, joston, 
Mass. 


Turner Brass Works, Chicago, Tl. 
Nut Tappers 
Nee Bolt and Nut 


Oil Cups and Covers 

tay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H..Chicage, TL. 

Bowen Mfg. Co.. Auburn, N. 

Bown Machine Works, Battle 
Creek, Mich. 

Crane Co., Chicago, 

Lunkenheimer Co., 


VWachinery. 


Cincinnati, ©. 


Tucker, W. W. & C. F.. Hartford, 
Conn. 

The Winkley Co.. Hartford, Conn, 

Oils 


Besly & Co., Chas. Chicago, 


Harris Oil A. W.. Provi., 
Oils, Slushing 
Harris Oil A. W.. Provi., 


Oil Stones 


Pike Mfg. Co., Pike Station, N. If. 

Packing, Steam Joint 

Jenkins Bros.. New York. 

N. Y. Belting & Packing Co.. New 
York. 

leerless Rubber Mfg. Co... New 
York. 

Paint, dac.inery 

Felton, Sibley & Co.. Phila., Pa. 

U. S. Gutta Percha Paint o., 
Providence, R. I. 

Pans, Lathe 

Lyon Metallic Mfg. Co., Chicago, 
ll. 

New Britain Mech. Co., New Brit 
ain, Conn. 

Pans, Shop 

Lyon Metallic Mfg. Co., Chicago, 
Il. 

Patents 


Raldwin. Davidson «& Wight. 
Washington, IT) © 
Ilowson & Hlowson, 


Straley, Hlasbrouck 


‘Phila., Pa. 
& Schloeder, 


New York. 

Pattern Shop Machinery 

American Mehry. Grand 
Rapids, Mich. 

Baker Bros., Toledo, ©. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Fairbanks Co., New York. 


Dexter, Me. 


Fay & Scott, 
& Co., Cin., O. 


(sreaves, Klusman 


Marston & Co., toston, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Washburn Shops, Worcester, 
Mass. 


Patterns, Wood 

Olmstead Co., H. B.. 

Pencils 

Keuffel & Esser Co., New 

Phosphor Bronze 

Phosphor Bronze Smelting 
Philadelphia, Pa. 


New York, 


York. 


Co., 


Binghamton, N. Y. 


| Pipe Fitters’ Tools 


Cleveland Twist Drill Co., Cleve 
land, ©). 
Saunders’ Sons, D.. Yonkers, N.Y 


Standard Tool Co., Cleveland, © 


| Planers 


New York 


Cm.,.0 


Geo. E., 
American Tool Wks. 
elmer Mach. Tool Cin., ©. 
Bement, Miles & Co... New York 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co.. Cinein., ©. 
Detrick & Harvey Mech. Co., Balti 
more, Md. 

Fairbanks Co., New York. 
Fiather Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 

Gray Co., G. Cineinnati, ©. 

Ilarrington, Son & Co.. Kdwin, 
Philadelphia, Ta. 


Ilendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, Mass. 

MeCabe, J. New York. 

Niles Tool Works Co... New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co... New York. 

Prentiss Tool & Supply Co... New 
York. 

Sellers & Co... Wim... Phila. Pa. 

Whiteomb Mfg. Worcester. 


Mass. 
Woodward «& 
Worcester, 


Powell Planer Co., 
Mass. 


Planers, Bench 


Bartlett, Boston, Mass 

Planers, Portable 

Morton Muskegon 
IHleights, Mich. 

Underwood & Il TB. Phila 
delIphia, Pa. 

Planers, Rotary 

soment, Miles & Co. New York 


Cleveland Punch & Shear Works. 
Cleveland, ©. 

Newton Mach. Tool Wks... Phila 

} delphia, Pa. 

Pond Mach. Tool Co... New York 

Underwood & Th Vhila 
delphia, Va. 

Presses, Hand 

Elwes Engr. Works, Chas. 
Chicago, TIL. 

Perkins Mach. Co., So Boston, 


Mass. 


Vresses, Hydraulic 

Elmes Engr. Works, 
Chicago, Ill. 

Watson-Stillman 


Chas. 


Co., New York 


Presses, Power 


Automatic Mach. Co., 
Conn. 


Bridgeport, 


Vethlehem Fdry. & Mech. Co., So 
Bethlehem, Pa. 
Riss Co.. W.. Brooklyn, N. Y 


Chambersburg Engr. Co., Cham 
bersburg, Pa. 


Delivouk & George, Chicago, II). 
Fairbanks New York. 
Falkenau-Sinelair Co., VPhila., Pa. 
Mossberg & Granville Mfg. Co., 


Providence, R. 


Perkins Mach. Co., So. Boston, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Profilers 

Garvin Mach. Co.. New York. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Palleys 

American Pulley Co... Vhila., Pa. 

Caldwell & Son Co.. Hl Chi 
eago, Il. 

Cresson Co., Geo. V., VPhila., Pa. 

Federal Mfg. Co., Cleveland, ©. 

Iloward Tron Wks., Buffalo, N. Y. 


Harrington, Son & Co... Edwin, 
_ Philadelphia, Da 

New Hlaven Mfg. New Haven. 
Conn, 

Niles Tool Works Co.. New York 

Streit Mach. A., Cinein., 

Pumps, 

Elmes Engr Works, Chas 
Chicago, 

Watson-Stillman Co., New York 

Punches, Hydraulic 

tement, Miles & Co.. New York 

Rethlehem Fdry. & Meh. Co., So 
Bethlehem, Da 

Watson-Stillman Co.. New York. 


Punches, Power 


Bliss W,, Brooklyn, N.Y, 

Bremer Mach. & Tool Co.. Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo. N.Y 

Cincinnati Punch & Shear Co 
Cincinnati, O 

Cleveland Punch & Shear Wks 
Cleveland, O 

Ililles & Jones Co., Wilmington 

Long & Alistatter Co.. Hamilton 
Ohio 

Perkins Mach Boston 
Mass 

Williams, White & Co Moline 


Rack Cutting Machines 
Fellows Gear Shaper Co., 
field, Vt 


Spring 


Le Blond Mach. Tool Co. 
Cincinnati, © 

Reed Co. Worcester, Mass 

Walcott & Son, Geo. Jackson 
Mich 

Racks, Cut 

Fellows Gear Shaper Co. Spring 
lield, Vt 

Nuttall Co.. Pittsburgh, Pa 

Simonds Mfg. Pittsburgh. Pa 


Standard Gauge Steel Co. Beaver 


alis, Ta 
Waleott & Son, Gieo Jackson 
Mich 
Racks, Tool 
Metallic Mtg. Chicago, 


Lyon 


New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 

Chadwick & Co G. B Ports 
mouth, N. 

Cleveland Twist) Drill Co... Cleve 
land, © 

Clough, R. M.. Tolland, Conn 


MeCrosky, F. Cincinnati, © 


Morse ‘Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Vrocess Twist) Drill Co., 
Taunton, Mass 

Pratt & Whitney Hartford, 


Conn. 

Rogers, John M., tjoat, Gage «& 
Drill Works, Gloucester City, 
N. 

Standard Tool Co... Cleveland, © 
Tells Bros. (o.. Greentield, Mass 

Reaming Stands 

Flather Planer Co., Mark, Nashua, 
N.. 


Rheostats 

Cutler-Hammer Mfg Mil 
waukee, Wis. 

Riveters, Pneumatic 

Rement, Miles & Co.. New York 

Cleveland Pneumatie Tool Co., 
Cleveland, ©). 

Philadelphia Pneumatic Tool Co., 


Philadelphia, Ta. 
Kiailway Appliances Co., Chicago, 
Rand Drill Co.. New York. 
Standard Ry. Equip. Co., 

Louis. Mo. 


st 


Roller and Ball Bearings 
Roiler Rearing 
Mass 


American 


Roston, 


Pall Rearing Vhiladel. 
Pantam Mfg. Co.. Bantam, Conn 
Mossberg & Granville Co 


Providence, Ro 
Standard Roller 
Vhiladelphia, Ua 


Rolling Mitt Machinery 


Bearing Co 


Cleveland VPuneh & Shear Wks 
Co. Cleveland, 

Hlilles & Jones Wilmington 

Mossberg & Granville Mfg. Co 


Providence, I 
Pratt & Whitney Co., 
Conn 


Hartford 


Rubber Goods, Mechanical 


felting & Packing Co, New 
York 

Peerless Rubber Mig New 
York 

Rules, Steel 

Mass. Tool Co... Greenfield, Mass 

Sawyer Tool Co. Fitchburg, Mas 

Slocomb Co. J. TL. Provi., 


Safety Valves, Pop 


I! 
& Valve Co., 


Co. Chieage, 
Steam Gage 
Mass 


Poston, 


Lunkenheimer 


Cincinnati 
Sand Blast Apparatus 
W., Philade! 


Sand Mixing Machines 


Paxson J 


Ilanna, bk. Chieageo, 

Obormaver Co. Cineinnati, © 

Smith Pdry. Supply Co. 
Cleveland, © 

Sawing Machines, Metal 

Cleveland Puneh & Shear Works 
Co. Cleveland, © 

Cochrane Bly Mach. Works, Roe 
chester N \ 

Newton Mach. Tool Works, Phila 
delphia, Pa 

Pratt & Whitney Hartford, 
Conn 

Resek Mach. Tool Cleveland 
Obie 

West Haven Mfg. Co., New Tlaven 
Conn 


Sawing Machines, Wood 

Brown & Zortman Mehry. 
Pittsburg, Da 

Marston & Co. J. 
Mass 


Boston 


M.. 


Schools, Correspondence 
Amer School of 
Chicago, Tl. 
Consolidated Schools, 
International Correspond 

Scranton, Pa. 


‘ orrespondence 


City 
Schools, 


Schools, Technical 


Mich. College of Mines, Tloughton, 
Mich 

State College of Lexington, 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 
denee, 

Cleveland Automatic 
Cleveland, © 


Provi 


Mach. Co., 


Draper Mach. Tool Co... Worces 
ter, Mass 
Garvin Mach. Co... New York 


Jones & Lamson Mech. Co., Spring 
field, Vt. 
Pearson Mach 
Potter & Johnston 
Pawtucket, R. 


Mach. Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 

Windsor Mach. Co.. Windsor, Vt 
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Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic 
Cleveland, O. 
Dreses Mach. ‘Yool «o., Cincin., O. 


Mach. 


Marshall & tluschart Mchry. 
Chieago, 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Laker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

Bay State Tap & Die Co.. Mans 
field, Mass. 


Besly & Co., Chas. IL., Chicago, Ill 


Carpenter Tap & Die Co., J. M., | 
Pawtucket, R. 1. | 

Card Mfg. Co., S. W., Manstield, 
Mass. 


Ilart 
Morse 
New 
Wells 
Wiley 
field, 
Second Hand Machinery 
Affleck, Geo. New York. 
taird Machy. Co., Pittsburg, Pa. 
Kowler & Co., Cleveland, 
Ohio. 
Brown & Zortman 
Pittsburgh, Pa. 
‘arlin Mechry. & Supply Co., <Al- 
legheny, Va. 
‘airbanks Co., New York. 
Fairbanks Co., Philadelphia, Va. 
Garvin Mech. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Iluschart Mehry. Co., 
Chicago, 
McCabe, J. J., New 
Niles-Bement-ond Co. 
Packard Machinery Co., 
Chicago, 
Pratt & Whitney Co., 
Conn. 
Prentiss Tool & Supply Co., New 
York. 


‘Toomey, Frank, Philadelphia, Va. 


Mfg. Co., Cleveland, © 
Twist Drill & Mach. Co., 
Bedford, Mass. 
Bros. Co., Greentield, 
& Russell Mfg. Co., 
Mass. 


Mass 
Green 


Mehry. Co., 


York. 
New York. 
Bus 


Ilartford, 


Wickes Bros., New York. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass. 


Separators, Oil 

National Separator & Meh. Co., 

Manchester, N. 

Shapers 

American Tool Wks. Co., Cin., O. 

Rarker & Co., Wm., Cincinnati, O. 

tement, Miles & Co., New York. 

Blount & Co., J. G., Everett, 

Mass. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mech. Co., Torrington, Ct. 
ill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Husehart Mchry. Co., 


Muskegon 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 
Perkins Mach. Co., So. Boston, 
Mass. 

Potter & Johnston 
Pawtucket, R. I. 
Prentiss Tool & Supply Co., 
York. 

Smith & Mills, Cincinnati, O. 
Steptoe Shaper Co., John, Cincin 
nati, O. 

Walcott & Son, Geo. 
Mich. 

Shears, Power 
Bethlehem Kdry. & Mech. Co., 
Bethlehem, Va. 

Bliss Co., E. W., Brooklyn, N. Y. 


Mach. Co., 
Now 


Jackson, 


So. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 


Cincinnati, O. 

Cleveland Punch & Shear Works, 

Cleveland, ©. 

Falkenau-Sinclair Co., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 

Ohio. 

Verkins 
Mass. 

Williams, White & Co., Moline, 


Mach. Co., So. Boston, 


Shears, Rotary 

Lethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Perkins Mach. Co., So. Boston, 
Mass. 


Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Slide Rests 


Reed Co., F. E., Worcester, Mass. 


Rhodes, L. E., Hartford, Conn. 

Slotters 

taker Bros., Toledo, Ohio. 

Carr, Hl. G., Worcester, Mass. 
tement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 
New Hlaven Mig. Co., New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila 


delphia, Va. 
Niles Tool Works Co., New York. 


Sockets and Sleeves 


New Process Twist Drill Co., 
Taunton, Mass. 

Springs 

Dunbar Bros., Bristol, Conn. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 
Schwerdtle Stamp 
port, Conn. 


Co., Bridge- 


Steel, Machinery 

Roker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 

Boker & Co., Hlermann, New York. 

Firth-Sterling Steel Co., Demmler, 
Pa. 


Patriarche & Bell, New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Westmoreland Steel Co., Pitts- 
burg, Pa. 


Stones, Oil 
Ike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Excelsior Needle Co., 
Conn. 

Mossberg & 
Providence, 


Torrington, 
Granville Mfg. Co., 


Switchboards 

Cc & C Eleetrie Co., New York. 

Triumph Elee. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Va. 


Tapping Machines and At- 
tachments 

Baker Bros., Toledo, 0. 

The Beaman & Smith Co., 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern ‘Too' Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 

Wceodward & Rogers Co., Hart- 
ford, Conn. 


Taps, Collapsing 


Geometric Drill Co., 
Conn. 


New Ilaven, 


. Bullard Mach. Tool Co., 


Taps and Dies 

Bay State Tap & Die Co., Mans- 
tield, Mass. 

tesly & Co., Chas. Chicago, III. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, L. 

Clevelana ‘twist Drill Co., 
land, O 

Crane Co., Chicago, Ill. 


Cleve 


Geometric Drill Co., New Haven, 
Conn 

Ilammacher, Schlemmer & Co., 
New York. 


Hardinge Bros., Chicago, 


Hart Mfg. Co., Cieveland, ©. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Patterson, Gottiried & 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Standara Tool Co., Cleveland, O. 

Webster & retks Tool Co., Spring 
fleld, ©. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Telephone System 

Clark Auto. Telephone 
Board Co., Providence, 

Thread Cutting Tools 


LBesly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, O. 


Hlunter, 


Hartford, 


Switch 
R. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., Boston, Mass. 


Tongs, Machinery 
Acme Tongs Co., Chicago, Lil. 
Tool Holders 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Hill Tool Co., Anderson, Ind. 

lloggson & Pettis Mfg. Co., New 


Ilaven, Conn. 
McCrosky, F. B., Cincinnati, O. 
©. K. Tool Holder Co., Shelton, 
Conn. 
Western Mfg. Co., Springfield, O. 
Tools, Small 
See Machinists’ Small Tools. 
Tracing Cloth 
Keuffel & Esser Co., New York. 
Hardtmuth, L. & C., New York. 
Transmission Machinery 
American Pulley Co., Phila., 
Caldwell & Son Co., H. W., 
eago, all. 
Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., VPhila- 


Pa. 
Chi- 


delphia, Va. 
National Machine Tool Co., Cin- 

cinnati, O. 
Oneida, 


Oneida Steel Pulley Co., 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Power & Speed Regulator Mfg. 
Co., Kalamazoo, Mich. 

Reeves Pulley Co., Columbus, Ind. 


Trimmers, Wood 


American Mehry. Co., Grand 
Rapids, Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Va. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 

Turret Machines 


Automatic Mach. Co., Greentield, 
Mass. 
Bradford Mach. Tool Co., Cincin- 


nati, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Bridge- 
port, Conn. 
Dreses Mach. ‘lool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. (o., New York. 
Gisholt Mch. Co., Madison, Wis. 
H’'ll, Clarke & ‘‘o.. Boston. Mass. 
Jones & Lamson Meh. Co.. Spring- 
field, Vt. 


Turret Machines—Continued 

Le Blond Mach. ‘lool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, 

Milwaukee Mach. Mil- 
waukee, Wis. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, IIL. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

& Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Twist Drills 


Tool Co., 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process ‘Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd... New Yorn. 


Standard Tool Co., Cleveland, O. 
Unions, Brass 

Nolte Brass Co., Springtieid, O. 
Universal Joints 


Baush Machine Tool Co., Spring- 
field, Mass. 
Vanderbeek Tool Wks., 

Conn. 


Hartford, 


Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Hlollands Mfg. Co., Erie, Pa. 

Hlopkinson Mach. Works, Spring- 
field, Mass. 

Mach. Mfg. Co... Warren, 


Vises, Metal Workers’ 

Hammacher, Schlemmer 
New York. 

Hanna, Kk. K., Chicago, Lil. 

Howard Iron Wks., Buffalo, N. Y. 

— Mach. Mfg. Co., Warren, 


= Ca, 


a. 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 
Standard Tool Co., Athol, Mass. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 


Saunders’Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O. 
Hlendey Mach. Co., Torrington, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 
Vises, Wood Workers’ 
Gard, J. L., Denver, Colo. 


H*mmacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding, Electric 

Standard Welding Co., Cleve., O. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 
Mossberg & Granville Mfg. Co., 
Providence, Kk. I. 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 


Hoefer Mfg. Co., Freeport, Ill. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn, 


Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 


Coes Wrench Co., Worcester, Mass. 

Standard Tool Co., Athol, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 
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Speed Diagram for the Brown & Sharpe Uni- 
versal Milling Machine. 

For the accompanying diagram we are 
indebted to the Brown & Sharpe Manu 
facturing Company, by whom it has been 
prepared to show the speeds and suitable 


diameters of cutters 


for their No. 2 um 
versal miiling machine Phe full radial 
lines from the machine cone pulley give 
the speeds obtained with the slow coun 


tershaft pulley, while the dotted lines giv: 


the speeds due to the fast countershatt 
pulley 
Incidentally the diag show how 
Re. Fa 
Diata. of Rev.4 
Cutts at M 
ftp 
262 
12 
115 
i lil 
1 
ad 
vl 
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SPEED DIAGKAM 


uniform is the progression of speeds in 
this machine, and it also shows the ap 
of 


if speeds to machine tool work. Be 


propriateness a geometrical progres 


tween the slowest two speeds there 1s a 


difference of only three revolutions pet 


while between the fastest two the 
Nevertheless, the 
difference in the appropriate diameter of 


minute 


difference is fifty-six. 


inches, 
inch 
Relatively the differences of diameter have 


cutters at the slowest speeds is 114 
while at the highest it is only '% 


about the same importance in both cases, 


and were the diameters figured exactly 
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instead of to the nearest eighth of an inch, 
the differences would have almost exactly 


the same importance 


The Metric System in the Machine Shop. 

August Hoffmann is a young man born 
in Amer 
for several years was with Hugo Bilgram, 
of Philadelphia. At Chicago he 


ica, but of German extraction, and 


had charge 


of Mr. Bilgram’s exceptionally interesting 
exhibit \bou yea igo 
Reinecker, of ¢ mi ny, took up 
Mr. Bilgram’s machine and the ifac 
ture of gears by the use of it do Mr 
| ‘ 
| | 
Counter Shaft Sl 
Cone 
MILLING MACHINES 
Hoffmann was selected to ver to 
Chemnitz and have charge of this worl 


Knowing that he had been trained in inch 


measurements and had now had some 
years’ experience with the metric system, 
we asked him for his views as to the 
relative merits of the systems for shop 


use, In reply he writes as follows: 

“It makes no difference to the man who 
the lathe, drill 
machine, etc., what system he is working 
to, either metric or English, or for that 
matter it called Bill, Mike 


Harry; it same him. He 


works on press, milling 


be 
the 


can or 


is to is 
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working to gages and these gages are made 
] 


to sizes according to the usage of the shop, 
and e man cares little about the name 
by which the system is called. I may just 
nent case in point. I am _ building 
the automatic bevel gear planers of differ 
ent types | Mr. Bilgram’s patents, ot 
which n fit Messrs. Reinecker, holds 
the rig \ll measurements are in Eng 
lish, b made no difference the men 
undet they Were supplied \W th Eng 
hh g ( g cle id work went 
g e hit When tl 
firs ed | found it to be 
\ ( gage ( 1 not 
have beet Not y men 
has eve \\ | if ‘ oO 
\ ) ‘ 1th 
Ni t 
1 wll | re vi hat there 
hing so simple tor him as the metric 
\ n measure d lle hi 
hundredth, tenth, millimeter, all in one 
which quick calculate when having 
1 quantity of figures to sum up than hav 
ng 6 feet 9 inches 7-32nds, which must al 
ways be take nto tractions and ofttime 
will not moup \s I have now nearly 
six years of experience behind me I say it 
would 1 utter folly for me to v the 
Engh Vstem the best, as I have to do 
with both in the future and my view 1 
that the metric system is the best for 
the designer, and those who have to use 
their brains in the drawing office; but for 
the men working the machines, gages will 
suffice for all their wants 
‘| could vO more deeply inte the ques 
tion from the designer’s standpoint, and 
ould prove to the satisfaction of anyone 
that the metric system quickens work and 
s much simpler to rectify if a mistake ha 
been found o1 drawing than is our Eng 
ish te wh | work to both I 
prefer the metric decimal system. ‘There 
is one point I wish to bring before your 
readers, and that 1s the English decimal 
system of o.oo1 inch. Why has the inch 
been given and changed into decimal 
Because the 64th was not fine enough, 
wherea n the metri ystem you have 
only millimeters, tenths and hundredths all 
hrough to work from All I can sav ts 
that. if those who have not made u ot 
the metric system will do so, they wall 
soon agree it is a brain saver to those wh 
‘ 
“T trust mv testimony may help to swe 


the votes that shall hasten the adoption of 


good and the welfare ot 


the metric wil believe, be 
for the 
our country 


In 
states that, having built the first machines 


<Vstem, 


universal 


as it 


a later letter from Mr, Hoffmann he 


to the English system because the draw 


were so made and because he had 


ings 


4 
~ ay 
: 
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at hand the necessary gages and gradu marine engines in which, as a matter of present paper gives in considerable de- 
ated rules made to that system, he after- course, manufacturing is impossible. One tail the methods followed by the author, 
wards made some additional machines to of the first firms in Great Britain to take and indicates, as other papers have done 
the metric system. In doing so he made up the use of the system was David the thorough manner in which the subject 


as few and as small changes as possible, Rowan & Co.. of Glasgow, whose busi- has been attacked in Great Britain. We 
knowing that the first machines were all ness is the construction of marine engines, could, however, wish for still further in 


right and being anxious to avoid the liabil- and in this line of work they apply the formation regarding the methods of rate 
ity of possible trouble caused by changes. system to all departments, including erect- fixing used there, especially the methods 
He therefore took, in most cases, the near- ing. It was, perhaps, from the fact that of analyzing the facts and reducing them 
est metric equivalent that could be ex- the system was early applied there to this to fundamental data and then the appli 
pressed in whole numbers. As to the time 

required, he writes: “Comparing the tim Machine No. 104. Sheet No. 1,134 

between the English and the metric built Job No. 12—Crankshait. 


Catalog No. o41. Drawing No. 5,560. Date 23/12/02. 


‘machines it is astonishing to note how 
Turning (previously roughed on body). 


much less time it took to build the metric 
than the machines, although we 


| | 
work to both systems.” So it would Process. | = | Feed. Speed. | 3 | Finish.| Time. Remarks 
seem from this later experience that Mr | | | 
Hoffmann concludes that it does make 1 Centering and setting up | | — 
A2 | 2 
difference to the workman as to which 2 Turning ends for throws. . 8 A2 | | ae 
| c 3 Lifting out and sett’g up throws | 2.45 
system he uses, Some of the saving in 4 Balancing, etc... ‘ | | 3.15 
time is no doubt due, however, to the Roughing H P. pins and webs . B& -§-30 
fact that the men had, in the building of | © Finishing do. | No.1 3.0 
the first machines, that experience which Radiusing do. 4 | 
8 Filing out oval and lapping . No.1j 5.0 
always tact Hates the construction of latet 9 Change centers to L.P. pin | 2.0 
ones. Mr. Hoffmann says, however, that 10 Roughing L.P. pins and webs . 8&16 B& A2| | 5 30 
he finds the men who are doing the work 11 Finishing do. . 8 & 16 1)2 3.0 | 
12 Radiusin Hand B2 
are glad to be back to the use of the -: 
13 Filing out oval and lapping . | No.1} 5.0 | 
letric system, and if they are glad it 14 Changing centers toL.P.2.. . | 2.0 
can mean only that the metric system 15 Roughing L.T. pins and aii 8&16 B& A2| | §.39 | 
gives them less trouble, and that they 16 Fimshing do. . 6 & 16 I) 2 | 
work by it with greater facility 17 Radiusing do. Hand B2 
: 18 Filing out oval and lapping. . No.1; 5.0 | 
19 Changing centers to webs H.P. | 2.0 
The Premium Plan in England. 20 Roughing H P. webs... . . ; 8 A2 | _ | 10 | 
We have been favored with an advance 2! Finishing... D2 | No. | 
copy ot ; ipet titled “The P 22 Repeat 19, 20, 21, twice . | 5.0 
a paper e , » Pre : 5 
le 23 Change centers to body 5.0 
System of Remunerating Labor,” which 24 Turning body rough . . 8 A2 | 5.30 
was read at the April 4 meeting of the 25 Rough webs outside ... . . 16 A2 | | _ 
Manchester Association of Engineers by 2? Reducing radii. Hand A2 
Mr. John Ashford. Like numerous other 28 do. websoutside ..... 16 | No.5/ 6.0 
papers and articles upon the subject which 29 do. Sradii. . . ee; Hand Ce | 2.40 
have appeared in England, this one illus 30 File and lap body + ey No. | 9 30 
trates primarily the interest which is 3! Change for end. “45 
shown there in tl | bl 32 Rough do. A2 
ere in the sy tem. t4 notable 33 Finish do. Uae A2 S 1.0 
also that this paper, like many of the 34 Lap do | 'No. 1) 1.30 
others, emphasizes the necessity of a 35 Add for grinding, gaging, cran- | 
rate-fixing or time-setting department as Ing, ete. . 
a starting point, whereas ry 
| gp t mo in this country | | 145.40 | 
the necessity for such a department Is I Net time 
not felt in most shops. By the rate-fixing 
department is meant a department in Add allowance 
which results ere collected and analyzed, It loose steel centers required, add for boring t up, etc. 10 
the data thus obtained being applied to 
the setting of time rates on work which Finishes. ‘ 
tne hoon No. Best, accurate to .oorin.. . . . Time Fixer 
COME No. 2. Good, accurate to .co2 in. 
of work to which the system has been No. 3. Medium, accurate to .co5 in. 
applied but little in this country, its ap No. 4. High Polish. 
plication here being chieily to manufac No. 5. Left broad cut or water. 
tured of tit hich tt No. 6. Rough Machine, 
No. 7. Left .oro in. full for grinding. 
time allowances are obtained by simply No. 8. Left for forcing fit. 
consulting the records, and the emphasis 
which is laid upon the rate-fixing depart TABLE I-—SPECIMEN TIME SETTING SHEET. 
ment in Great Britain and the absence of 
it here are. no doubt. due to this fact. It class of work and to the further fact that cation of these data to new cases as they 
also points out, however, the fact that the Mr. James Rowan has been quite active arise. It is, we judge, chiefly a matter of 
system has been extensively applied in in publishing the results that have been area ot surface to be machined, character 
Great Britain to a class of work to which obtained, that extended application under of finish and fit, degree of accuracy, ma- 
the application here is almost wanting. similar conditions has followed. It so terial to be worked and nature of the 
In this there is, we are satisfied, much happens, however, that in previous papers operation—that 1s, whether turning, drill- 
for Americans to learn from British ex- that we have seen but little explanation ing, planing or milling. To state the 
perience. A leading application of the has been given of this characteristic feat- problem in this general way is to indicate 
system there is to the construction of ure of British use of the system. The its magnitude and complexity, and it is 


— 
| 
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> 
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obvious that there is here a large field for 

the comparison of methods and results. 
Mr. Ashford gives his method of deal- 

ing with certain other phases of the sub- 


AMERICAN MACHINIST 
The author has met these several cases 
in what proves to be a satisfactory way, 
basing his reasoning upon the ideas that 
it is desirable, firstly, that, from the em- 


ject about which questions have been ployers’ point of view, one man should 
raised here, but about which little has work several machines; secondly, that, 
Machine No. 1. Shect No. 859. 
Job—Distance, Piece. 
Catalog No. 250. Drawing No. 4,154. Date 19/11 02. 
Boring. 
Process. | § Feed. Speed. E Finish. Time Remarks 
= 
1 Roughing 2 cuts 16 B2 No.6. 156 
2 Finishing 1 cut 12 B2 No. 1 52 
3 Face up ; Hand 15 
4 Chamfer 2 places . . 30 
5 Bore for plate, 2 cuts 20 
6 do. finish No.3. 10 
7 Recess for plate 4o 
8 Handling 150 
473 min. 
net— 8 hrs 
say 
Add allowance for balance 
Finishes. 
No. I sest, accurate to .oo! In. . Time Fixer . 
No. 2. Good, accurate to .002 in. . 
No. 3. Medium, accurate to .00§5 in. 
No. 4. High Polish. 
No. 5. Lett broad cut or water. 
No. 6. Rough Machine. 
No. 7. Left .o1o in. full for grinding. 
No. 8. Left for forcing fit. 
TABLE 2—SPECIMEN TIME SETTING SHEET. 
appeared in print, and we quote from his from the workers’ point of view, if he 
paper as follows: operates several machines, he shall have 


Queries may be advanced as to how 
the premium system may be successfully 
worked in such comparative instances as 
where: 

A. One man works one machine 


Vertical Boring Mills. 


| 
| 


a Capacity. 
=z Description, 
a Dia Dey 
155 ‘ Fe. In, Ft 
Vertical Boring Mill 5 © 3 
double gear 4} tor 
Vertical Boring Mill + ais 
double gear 6 to 1 
122 
Vertical Boring Mill 4 0/1 
double gear 16 to! 
and 4to1 
135) Vertical Boring Mill 
with turret, double 2 
gear 6to! 
TABLE 


B. One man works two machines. 

D. An apprentice boy works one ma- 
chine. 

E. An improver works one machine. 

F. One man and one boy work two ma- 
chines. 


One man works three machines. 


a sufficiently increased return as an in- 


ducement; and, thirdly, that a boy, in- 
experienced in the use of a machine, re- 
quires more time to get through a given 


piece of work. 


No. of Speeds (revs. per min.) 
Speeds 
on 
wh.| C.5 Double Gear Single Gear. 
In 
6 I 4 7 | 30] 13) 
5) 24 
6 I | 2h | 3) 5 53| 22 
44 
I 2 3 } 4413 15 
10 2 | 2h | 3 28 40 | 64 
6 Si 12 16 
7 14 20 
2 2? | 41 | 7 | 36) 27/1 @ 
33 93 | 15 | 22 | 36 | 56 
3—SPECIMEN SCHEDULE OF MACHINE TOOI 
Considering— 
A. That one man working one ma- 
chine is allowed an amount of 
time equal to unity............ 1 
B. The time allowed for work on 
each of two machines shall be 


two-thirds that allowed in case 


ogI 

A, giving a total for the two 
machines of. 1% 

(Note.—Where an operator works 
several machines his time. ts 
evenly divided when looking to 
the work on each machine. The 
extra one-third time allows a 
margin for the slight loss of 
time on each machine by divided 
attention, and leaves a margin 
for extra premium.) 

C. The time allowance for each ma 
chine is, in this case, one-half 
that of case A, giving a tot: 
for the three machines of 114 

D. Instead of changing the time al 
lowance for an apprentice, the 
case is met by charging to the 
ob one-half of the time taken 
(half-time charged ) I 

FE. For an improver who 1s earning 
less than a sovereign a week, the 
time allowance remains con 
stant, but the time taken is 
charged as three-fourths (three 
quarter time charged) I 

F. To meet this case, the time 1s 1m 
tially taken for each machine as 
in case A, and three-fourths of 
that is allowed, making a total 
for the two machines of 1% 

(Note.—As an inducement to a 
man to partner with a boy in 
this manner, the boy charges his 
time at one-half, the same as an 
apprentice working one ma 
chine, and to obtain a_ suitable 
division of time, both the man 
and the boy book a half of their 
chargeable times to each ma 
chine. ) 

In the average establishment, certain de- 

Sheet No. 7a. 

Feeds (per inch Kgmarks. 
18 2 Gear teed 

12 | 16 | 32 
31 2| 2 3 1 Gear feed 

10 12 16 32 

64 2) 4 5 8 10 
12) 14) | 3 Friction feed. 

32 

DATA, 


grees of accuracy must be obtained for the 
work to be satisfactory, and it 1s necessary 
to have some form of inspection to decide 
when a sufficiently high standard has been 
reached. The standard required should 
be made as clear and distinct as possible, 
and there should be but little opportunity 


e 
is 
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for the exercise of personal opinion as to 
whether the work is or is not passable. To 
establish a deciding line, it is generally ad- 
visable to have some form of limit-gage 
system of measurement, with the clear un- 
derstanding that if the job fails to come 
within the limitations it may be scrapped, 
This 


understanding may be supplemented by an 


and upon scrap no premium is paid. 


arrangement to the effect, that, although 
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ing condition, and the work of organiza- 
tion must be thoroughly tackled. The 
whole work should be under the direction 
of a competent man, and there should be 
no attempt to half do it. To put the work 
of time-setting upon the frequently over- 
burdened shoulders of foremen would be 
fatal to its success, as any hurried estimat- 
times is certain to cause dissatis- 
the 


ing of 


faction to either worker or the em- 


16 | 


lov 


FIG. I. 


a job is outside the allowed limitations, it 
may, by the expenditure of further time 
and money in other processes by way of 
correction, be made good enough, one-half 
premium only will be paid, the remaining 
half going towards the cost of making the 
job usable. 

In the event of material proving faulty 
to the extent of making the job of no 
value for its object, it constitutes a loss to 
the employer to the extent of the hours 
spent upon it, and the worker receives no 
premium, 
any completed machining operations prior 


This remark does not apply to 


to the one during which the fault declared 
itself. This is a perfectly fair arrange 
ment, for the operation would cease at the 
discovery of the fault, so would never be 
completed, 

When an employer is considering the 
advisability of introducing the premium 
system into his establishment, he would 
naturally formulate queries as to what it 
entailed in the way of administration, and 
what might be the best methods of pro- 
cedure. The author would here venture 
a word of warning. Do not touch the 
premium unless fully convinced 
as to its advisability and adaptability to 
the case, and then only with a firm deter- 
mination to carry it right through. 

The initial work is both arduous and 
costly as compared with some other sys- 


tems. It also takes time to get into work- 


system 


Seale of Diameter x Length of Liner 
TURNING 
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work, as this becomes valuable informa- 
tion for future guidance. This, in an es- 
tablishment of moderate dimensions, 
means an amount of work which will call 
for a staff of trained men constituting a 
time-setting and recording department. 
The time-setting sheet used by the firm 
with which the 
shown in Tables 1 and 2, with illustrations 
Examina- 


author is connected, is 
of its use on two typical jobs 
tion of these will show that the work of 
time-setting is done in a methodical way, 
with due consideration of the feeds and 
speeds of the machine that are possible as 
applied to the particular job. 

It is found by experience that by observ 
ing the time spent in various ways upon 
particular pieces of work, that of the total 
time required to do the work, a certain 
proportion is, of necessity, spent upon the 
that may be 
handling, that 
time is spent in actual cutting operations 
The handling time would consist of pr 
in the 


as 


the 


broadly classed 


the 


work 


and remainder of 


paring the machine, lifting work, 
setting tools and grinding same, gaging, 
etc., and that with different kinds 
of 


cutting 


of jobs, 
handling time may be different 
of the total 


varying between wide limits. 


this 
percentages ‘times, 

When such observations are made and 
recorded it very much simplifies the 
of time-setting, for it then becomes merely 
necessary to work out the surfaces to be 
tooled, and the time required to machine 


work 


them with given cuts, feeds, and speeds 
American Machinis : 
VALVE LINERS. Of the net tooling time so obtained, the 
70 
GU 


Minutes 


Length in inches 


4 3 2 1 , 
Dia. of Bar. : 


Notrr— Read diameter of Bar Stock on the lower right-hand ot diagram, following ordinate until the diameter 


it is to be reduced to is reached 


FIG. 2. REDUCING BAR IN TURRET 


plover. The fact that the times when set 
are to be standard, means that the machin- 
ing operations must be carefully 
sidered, and times for 
operation that constitutes the whole work 
upon the job. 

Full records of the detailed time-setting 
should be preserved for reference, as 
should also the times required to do the 


con- 


assessed every 


LATHE 


The dotted line immediately below then indicates the line of times to be used. 


-PROVED UP TO 2!14-INCH BAR ONLY 

handling percentage is taken and added 
thereto, producing a total which indicates 
the net time in which the job can be done 
Upon this time, a further addition should 
be made in order to give the worker an 
opportunity of making a suitable premium. 
When considering this added time, 
general, it is not advisable to cut things 
too fine. It rather pays to err on the side- 
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of generosity than to be niggardly in this 
matter, as it is generally found that with 
finely cut time, the actual time spent upon 
the job by the worker is greater than if 
more liberal time is set. This no doubt is 
due to the moral effect produced. Thus 
the author would repeat, that considering 
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allowed times as ordinates, as in Fig. 1. 
Such diagrams may be extended very con- 
siderably as in Figs. 2 and 3,* which 
the author for 
setting on turret lathes dealing with bar 
It is possible with 


has prepared time- 


work, and in Fig. 4. 


such diagrams, to allow for the various 


O03 


the square corresponding to the starting 
time, differently shaped punches indicating 
At the completion of the 


punched the 


a. m. or p. m 


job the ticket is again 


portion of the ticket on the reverse marked 


win 


| 
= | 
= 260 | 
= 
220 
200 
lsu 
(1) Coning end 
Il) Feed steck = 140} 
ending ip & = 
parting 
LLL) Ke-chuck & 100! 
chamfer 
Papping 
40 | 


HEXAGONAL 
LATHE. 


TURNING BOLTS FROM 


OR J. & L. 


FIG. 3. 


all things, it pays to be somewhat liberal 
in time-setting, rather than the reverse. 

As an aid to time-setting, the author 
would indicate a few ways of easing labor. 
As frequent reference has to be made to 
the feeds and speeds of machines, a care- 
fully compiled series of tables should be 
prepared of every machine tool with its 
capacity, feeds and speeds, together with 
any remarks as to its tool equipment, 
faults, etc. See Table 3. 

When a series of similar jobs of vary- 
ing sizes have to be machined, it is con- 
venient to take some proportionate dimen- 
sion and plot the 
diagram and the allowed times as ordin- 
ates, producing a curve of times for a 


along abscisse of a 


Premicm Time Carp 
and Catalogue Number 
Engine Size, 
Drawing No. #621 
Description of Work Set of Cylinders 
Operation Planing. 


On Machine Number /4?. 


fie allowed per piece 207 hours per set 
Ditt for preparing Machine tneluded 
O 
» 
Quantity’! 
raf 
4 
Ma sat 
FIG, 5. FILING CARD FOR TIMES AND RESULTS. 


given machine, taking the extreme and 
several intermediate sizes. From such a 
diagram other times may be read as re- 
quired. 

For instance, for plain turned jobs of 
varying lengths and diameters, a multiple 
of the diameters into lengths may be set 
off along the horizontal of a diagram, with 


BAR ON HERBERT 


failings or facilities for production of the 
different tools for the 
class of work, by adding other lines of 


machine available 


proportionate values. This is clearly il 
lustrated in Figs. 1 and 4. 

Another little 
time-setting card. 
suit individual 
extra circle and pointer with lines indicat 


Barth's 
modified to 


convenience 1s 

If this is 
machines by adding an 
ing cone steps, it is possible to drop im 
mediately upon the cone steps required to 
give the nearest cutting speed to that best 
suiting the job, together with the time re 
quired for machining. 

No doubt members will readily think of 
other labor saving methods of simplifying 
the work of time-setting 
the times and 
card system 

Both the 


a card arranged by 


For filing standard 


records, probably a_ suitable 


has advantages over books 


front and reverse of 
the author for this purpose are illustrated 
in Fig. 5. This card together with the 
thers illustrated are used in the establish 
ment where the author has introduced the 
premium system. 


As the whole 
some suitable means of checking the start- 


matter is based upon time, 


ing and finishing times must be emploved 
to ensure correct bookings. This may be 
a job card or progress t1 


\ppendix D. 


irkers by a 


done upon 


such as is illustrated in 


This ticket is issued to the we 
1 


ticket clerk who fills in the necessary in 


formation respecting the job, together with 


the man’s name, number, and the machine 


number, and he also punches the ticket in 

*Fig. 2 is not entirely clear to us We 
judge that after tracing vertically to the re 
duced diameter, the dotted diagonal found at 
the intersection should be traced to its upper 
end, and the full diagonal there found be 
then followed to the vertical passing through 
the length of the piece, when, tracing to the 
left, will be found the time to be allowed for 


doing the work. The meaning of the word 
papping, on Fig. 3, is unknown to us.—Hd 


TURNING CRANK 


finishing time. This enables the time 
spent on the rob to be calculated In the 


SHAFTS 


event of a job being suspended from any 


cause, a note to that effect is made upon 


the ticket and the time of resumption 1s 


ilso. stated 


Che author has found that reductions in 


time and cost have been more than ex- 
Front 
Nog 
‘ No, 2¢ Nu. 
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FIG. 6. PROGRESS TICKET AS ISSUED TO A 


WORKMAN 


pected, for it is by no means uncommon to 


find work costing as much as 30 per cent 


less when worked by premium than it had 


hitherto cost by piece-work 


As comparing the results of piece-work 
and the premium system as affecting costs, 
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the author has prepared a sheet of results, 
showing at the same time the percentage 
premium paid to the worker. See Table 4. 
These jobs were done as nearly as could 
be ascertained on the same machine. 

With a view to ascertaining whether the 
men are losers by the change, the author 
has summed the whole of the work done 
by premium at the firm 
named, and finds that the average percent- 
age of balance paid from the start is 20 
per cent., while for seventeen consecutive 
weeks it has averaged 25.5 per cent. 

The success of any scheme of remunera- 
tion or working upon 
those who administer it, and because it is 
successful in one place is no proof that it 


works of the 


depends largely 


Even as in the case 
of piece-work, while it may produce satis- 
faction to both workers and employers at 
one place, it may, if not administered 
equitably and fairly, fail to come up to 


will be so at another, 
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An Expense That Was Not Saved.* 

Recently I stood forty minutes to ob- 
serve the movement of five cases of fin- 
ished cloth from the packing room to the 
storehouse. In the operation six men and 
two horses were employed. Whree men 
ended the cases upon a truck and wheeled 
them to the elevator, then a drop was 
made to the ground floor. The combined 
effort of five men was used in getting the 
cases from the elevator to the platform of 
a dray. A driver handled the ribbons 
while the load was moving the 600 feet to 
the storehouse, the five lumpers being 
part of the load, then, at the other end 
of the line the six men were required in 
the unloading of the dray and the con- 
veying to another elevator, which in two 
loads took the material to the second 
story of the storehouse, where other men 
loaded it again and wheeled it to its rest- 
ing place. 


Piece Premi Premium Piece Premium | Piece | Premium 
Work ii Balance Work | Premium Balance Work Premium Balance 
Price. Cost. Paid, °) Price. Cost. Paid, % Price. Cost. Paid, °% 
Each. Each. Each. Each. | Each. Each. 

d d s ad $. 8. d. s d 

Ig 2 20.9 8 o 1S.1 45 0 33 10 21.6 
3 10 20.9 20 O 15 10 21.6 i o g! 28.1 
8S 6 1 9g 29.0 2 {1 I 9 18.8 o 10 oS ) 

o 6 27.2 6 17 3 17.9 o 2 Oo If 39 0 
10 Oo 3} 25 0 I8 16.5 3 |} 

o & 5 26 25 7 30.7 25 Oo 17 9 30.4 

o 6 66 i/{* 12 0 8 9g 20.3 4 6 9 35.2 
o § o 4} 16 13 8 22.8 25 0 17 0 33-0 
o 8 o 6 20.0 Ir 6 io 7 23.1 | o 8 30.1 
32 0 13 7 18.0 12 0 8 9 19.0 25 0 16 8 256 
24 16 4 14.0 10 9g |i I 4 © 20.4 
25 oO 16 9 14.0 4 10 2 9 o § o 4 ) 
13,0 7 7 28.3 4 0 o 8 > 26.0 
6 4 it 23.5 41 4 4 198 o 8 o 6} ) 

4 9 3 6 23.0 25.0 26 o 16 6 38.1 
32 0 16 0 9.7 7 3S 5 6 23.2 o Io Oo 7 31.5 
I i 2 43-7 | I 5 Io 16.1 o 4 ao 3% 31.5 
ol 26.4 | 3 4 28.5 610 ) 6 

I 3 24.0 | 3.11 3 5 24.2 2 0 
45 0 29.3 4 0 3 0 6.8 5 6 34.0 
2 0 o 9 ) x 12.4 24 1 6 33 2 
r & I oO 13.4 | 7 8 s 3 26 0 22 9 25.0 
3 0 I } | o 8 o 6 14.2 3 0 0 9 30.1 
5 9 13 1 238 | 6 4 310 ) 4 3 3 7 20.0 

8 19.1 


TABLE 4—COMPARISON OF PIECE 


expectation at another. Honorable ful- 
fillment ‘of all agreements, especially re- 
garding the standardized times, should be 
the keynote of its administration. 

In conclusion, the author would re- 
spectfully submit to his fellow members 
for their consideration, the thought that 
one of the most important principles of 
management, is, to create unity of inter- 
ests between those whose help is needed, 
even in the most menial capacity, and the 
employer; and, that this can best be done 
by instituting such a method of remunera- 
tion as is provided in the premium system. 


The proposed new revised Constitution, 


ive been sent to the members for inspee 


Rules of the 


By-Laws and 


tion and suggestions, previous to the Sara- 


toga meeting. 


WORK AND PREMIUM COSTS, 
It was a rather singular anomaly that 
inside the buildings of the various depart- 
ments of the plant, expensive machinery 
was being driven to its utmost capacity 
that the cost of production should be re- 
duced, while here were at least 240 min 
utes of manual and animal labor expended 
in a simple problem of conveying. The 
cost for this operation, not including time 
of horse, interest on horse, wagon, har 
ness, etc., was at least 60 cents. 

I will tell you what that 240 minutes 
was worth to the agent of that mill, and 
to his stockholders, if an equally careful 
surveillance had been exercised in indoor 
and out of door economies. 

Fifty cases of the same weight could 
have been transported between the same 
New 


* Clarence J. Messer before the 


Cotton Manutacturers’ Association. 


England 
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discharging and receiving points, the en- 
ergy employed being a telpher outfit, a 
telpherman and a helper, and the entire 
cost, reckoning interest on plant, depre- 
ciation, power and wages, would be less 
than one dollar. I would like some mathe- 
matician to figure the loss in capital en- 
ergy by reason of the cited carelessness 
transportation side of produc- 


on the 


tion. 


Rewarding Labor. 

H. L. F. Orcutt, in a paper read before 
the Institution of Engineers and Ship- 
builders of Scotland, discussed the subject 
of “Tools and the Modern 
Shop,” and in the course of his remarks 
had the following to say about rewarding 


Gages in 


labor: 

“This question is a large one; it is im- 
portant, and 1apidly coming to the front. 
It can be but barely touched on in pass- 
ing, as it especially relates to tool and 
gage equipment. Generally speaking, it 
may be said that progress has been made 
industrially, but not economically. The 
increased use of labor-saving tools, the 
separation into departments, the special- 
izing of operations, the increase in size of 
engineering undertakings have brought 
about changes, so that what is known as 
the ‘factory system’ displaces the old con- 
ditions (preferable in a social sense) un- 
der which master and man knew 
other. Now, ‘systems’ must largely take 
the place of the individual responsibility 
formerly de- 


each 


which manufacturers 
This is particularly true as re- 
Under 


upon 
pended. 
lating to the tool and gage outfit 
the modern system it will be found neces- 
sary to devise methods of rewarding labor 
which will assist to create and satisfy a 
class of workmen, of which there is at 
present a comparatively small supply: I 
refer to All is not done 
when engineers give more attention to 
They must 


‘toolmakers.’ 


training this class of men 
pay them so that they can retain them and 
satisfy them. The prevailing standard of 


toolmakers’ wages is not such as to at- 
tract great numbers of men of intelligence 
and superior training, which are called for 
in designing, making and keeping in re- 
pair a modern outfit of tools and gages. 
Yet without such men a modern shop can 
not be maintained in an efficient condi 
tion. 

“On the other hand, we find 


ditions to deal with in the ordinary ma 


new con- 


chine attendant. His demands must be so 
satisfied that he will be content day after 
day to do work which is little more than 
uninteresting routine, and still exert him 
self to turn out the highest product of 
which his tools and machines are capable 
It seems to me that what is known as the 
premium system best meets the demands 
of the that high 


day wages are 


machine operator, and 


necessary for the ‘tool 


maker.’ ” 
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Engineering Reminiscences—XI. 
[Copyright 1902. ] 


from a photograph will, with the help of 
a little explanation, make this quite real. 
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also the largest and the smallest sizes of 


my stationary engine governors hese 


from the shaft to revolve so 


BY CHARLES T. PORTER. The location was in a narrow space be- were belted 

And so. as the result of a remarkable tween a side aisle and wall of the tem-— as to stand always in positions comerdent 
combination of circumstances, on which porary wooden structure, 300 feet wide by with those of the governor which regu 

I look back with feelings more of awe nearly 1,000 feet long. which formed the lated the engine 
than of wonder, the high-speed system machinery hall. It was crowded closely On a table between the railing 1 the 
made its appearance in the London Inter- by looms on both sides. Here were shown head © the engine I showed mahogany 
national Exhibition of 1862, installed in together the first high-speed engine, the sectional models of the valves at on end 
governor and the first of the cylinder in the engine exinbited, 


the midst of the British machinery exhibit, 


first 


high speed 


THE ALLEN ENGINE EXHIBITED BY MR PORTER AT THE LONDON INTERNATION ENIT rt 
under conditions more advantageous than high-speed indicator \ly marine govet ind ot nown Aller cle 
any which [| could have imagined. But nor could not be accomn odated there, and va with e open for adn on 
the engine had a weak feature It was had to be shown elsewhere I was s made by as -aee er the exhaust cup 
wanting in an essential respect, of which much atraid of detlection of bration ot Phe Ri ‘ tor en placed 
I was. and remained to the end, quite un the shaft, that I shortened up the ength on the vay ol lengt ind 
conscious, as will presently appear Be- between the bearings and placed the driv connect vit e ends over the 
fore entering on this subject, | will give ing pulley on the overhanging end of the cleat the now tat \ 
the reader an idea of what the exhibit shaft, which for the light work to be do 
vas like The accompanying  halt-tone there answered sufficiently we I sh 
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same sheet. After a few days’ use | mis- 
trusted that the lead lines 
rectly drawn, and I took away these pipes, 


were not cor- 


placing the indicator on the cylinder itself, 


at the opposite ends alternately. The 
diagrams then taken showed that the 
error from transmission through these 
pipes had been even greater than I had 


feared. I have of course employed the 


| 


close connection ever since. 

This identifies the time when the photo- 
graph was taken. It must have been with- 
in a few days after starting. 

The center of the eccentric coinciding 
with the crank, as already stated, and the 
center line of the link being in the same 
horizontal plane with that of the engine, I 
was able to take the motion of the paper 
the the 
This 


drum from sustaining arms of 


link, instead of from the crosshead. 


was very convenient. 

During the first two or three weeks the 
steam pressure was kept up to 75 pounds, 
and get dia- 


grams cutting off quite early, which were 


as intended, was able to 
then erroneously supposed to show. su- 
perior economy. But when all the steam 
eaters had got in their work the pressure 
coul.l not be maintained much above 4o 
pounds, and for that exhibition the day 


1862 


of fancy diagrams was over. Gwynne & 
Co. centrifugal 


driven by a pair of engines which always 


showed a_ large pump 
brought the pressure down at the rate of 
a pound They 
lowed to run longer than fifteen minutes 


a minute. were not al- 
at a time, but it took a long time after 
topped before the pressure could be 


When 


was al 


they 


got up even to 40 pounds 


ever I 


again 
took a diagram somebody 
wavs standing ready to take it away, and 
heen able 


the 


so among my mementos [ have 
to find 
one here represented 
back I the United States 
flag I could find, with a portrait of Presi 


This 


none cutting off earlier than 


On the wall at the 


hung largest 


dent Lincoln seems all that needs 


to be said about the photograph and. the 
diagram 
But what was the matter? [I will clear 


the wav to answering this question, by re 
lating the following incident: Six months 
later, with a feeling of bitter disappoint 
ment, I contemplated my engine standing 
alone where the place had been thronged 
All the other exhibits 
This was left in still- 
noss and desolation, and I was making up 
my mind to the necessity of shipping it 


with surging life. 
had been removed. 
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home again, its exhibition to all appéar- 
ance absolutely fruitless—a failure, which 
I was utterly at a loss to comprehend, 
when I[ had a call from Mr. James Easton, 
the same man who had first welcomed me 
in England. His firm had perhaps the 
largest exhibit in the Machinery Hall, and 
they had been frequent observers of the 
running of my engine, which was quite 
near them. Mr. Easton bluntly asked me 


if I thought my engine could be run 50 


per cent. faster, or at 225 revolutions per 
minute, because they had concluded that it 
could be, and if I agreed with them they 
for it Under the 


circumstances I did not hesitate long about 


had a use themselves. 
agreeing with them in respect to both abil- 
ity and price, and the sale was quickly 
concluded. I noted an entire absence of 
disposition to take an undue advantage. 
Mr. Easton then told me that they were 
troubled with lack of power every after 
noon when the foundry blower was on, 
and had long wanted to drive this blower 
It needed to make 2,025 
revolutions per minute to give the blast 


independently. 


they required, and they had planned to 
drive it by a frictional gearing, nine to 
one, if my engine could run at the neces- 


sary speed. So this most peculiar and ex- 


\ INTERNATIONAL EXHIBITION, UNITED STATES DEPARTMENT 
) DIAGRAM TAKEN FROM 


1862 


THE ALLEN ENGINE BY THE RICHARDS INDICATOR. 
ENGINE, 8 INCHES BY 24 INCHES, REVOLUTIONS PER MINUTE, 150, 
SCALE, 40 LBS. TO THE INCH. 


ceptional opportunity for its application, 
absolutely the only chance for its sale that 
had appeared, and that at the very last 
moment, prevented my returning home in 
disappointment. It is hardly necessary to 
add that the engine proved completely suc 
cessful. I shall refer to it again. 

The the this: It 
established the fact, the statement of which 


point of incident is 


otherwise no one from the result would 


credit for an instant, that, from the after 
the 


loom exhibitors were changed to 


noon when black and averted looks 


of my 
smiling congratulations down to the close 
of the exhibition, the engine never once 
had a warm bearing, or interrupted 
for 


was 
a single moment. It was visited by 
every engineer in England, and by a mul 
titude of engine users, was admired by 
everyone, and won the entire confidence of 
all observers in its speed, its regulation 
and the perfection of its diagrams; and yet 
in all that six months not a builder ever 


said a word about building it, nor a user 
said a word about using it; and, as week 
after week and month after month passed 
without a sign, I became almost stupefied 
with astonishment and distress. 


The explanation of this phenomenon was 


May 14, 1903. 


entirely simple, but I did not know it, and 
there was no one to even hint it to me. I 
was among a people whose fundamental 
ideas respecting” steam engines were en- 
trely different from those to which I had 
been and I 
about them, and so could not address my 


accustomed, knew nothing 
self to them. Inthe view of every English- 
man a non-condensing engine was rubbish. 
Those which were made were small, cheap 


Neither a 


builder nor a user could regard a non 


affairs, mostly for export. 
condensing engine with the slightest in 
terest. 

Now I do not think that in my limited 
sphere of observation at home I had ever 
scen a condensing stationary engine, ex- 
cept the engine which pumped out the dry 
dock at the Brooklyn Navy Yard. In my 
mind condensing engines were associated 
with ships and steamboats. At this exhibi- 
tion also there were shown only non-con- 
densing engines. I did not think of the 
reason for this, that in this part of Lon- 
don, far away from the Thames, no water 
could be had for condensing purposes. I 
took it all as a matter of course, though I 
was astonished at the queer lot of engines 
in the company of which I found myself. 
the de- 
engine in 


I was of course familiar with 
the 
England, from the original type, in which 
the below that of the 
atmosphere, and sometimes the pressure 
of the itself furnished the 
larger proportion of the power exerted; 
but efter all I carried with me my Amer 


velopment of stationary 


pressure of steam 


atmosphere 


ican ideas, which were limited to non- 
condensing engines, and had no concep- 
tion of the gulf that separated my thoughts 
from those of the men about me. 

My visitors always wound up with the 
same question, “Ilow do you drive your 
air pump?” And in my innocence I uni 
formly replied, “The engine is a non-con 
densing engine; it has no air pump’: all 
unconscious that every time I said that I 
was censigning the engine to the rubbish 
heap. This reply was taken necessarily 
as a frank admission that the high-speed 
engine was not adapted for condensing 
Of had no 


them. many 


course then it interest for 
No doubt 
should have troubled myself to show it 
there at all. If I had thought more deep 


ly I 


varying 


wondered why I 


must have been struck by the un 


form of this question, always as- 
he air 


which of course could not be 


suming pump to be a part of the 


engine, but 


used there and = only inquiring how I 


worked it: and also by the fact that after 
getting my answer the questioner soon 


departed and T 


same visitor again 


scarcely ever saw the 
But I did not think 
Perhaps the conditions of excite- 
ment were not favorable to reflection. All 
I thought was that this same everlasting 
question, which at home I would never 


deeply 


have heard, was getting awfully monot- 
After a while this annoying ques- 
fre- 
quently, and also the engine attracted less 


onous. 
tion came to be asked less and less 
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and less attention. The engine had failed 
in a vital respect, and I did not know it. 
That the fact of the engine being non- 
condensing should have been an objection 
to it never once entered my mind. 

But I doubt if I bettered 
the matter, however alive to this difficulty 
| had 


minds of 


could have 


showed all 
the 
visitors it no doubt appeared impossible 


I might have been. I! 
yet accomplished. In my 
to run an air pump successfully at such 
speed; the water and air would be churned 
into foam, and the valves would not close 
not 
pared to meet, for I had not thought on 
the subject at all. Moreover, it could not 
have 


in time. This objection | was pre 


been met in any except by a 


practical demonstration. 


Way 
For that demon 
stration I had yet to wait five vears. 
There were many things connected with 
this season which were well worth remem 
bering. One of these was the visit of the 
It was the only time I ever met 
Rankine. There 
three Frenchmen on the jury, and they 


jury. 
Professor were two or 
engaged in an animated discussion of the 
question whether the steam could follow 
the piston at so great a speed. I well re 
member the sharp exclamation with which 
Professor Rankine put an end to this non- 
sense, when he had got tired of it. “There 
is no limit to the speed at which steam 
will follow a piston.” 

One day I had a call from Mr. John 
Penn, Mr. William Fairbairn and Mr. 
Robert Napier, who came together on a 
visit of ceremony, and presented me their 
cards. In return I presented to them the 

But their visit, like 
most others, closed with the same inevit- 
able question. 

It was a delightful hour that Mr. Webb 


cards of the engine. 


spent with me. He was then assistant 
engineer under Mr. Ramsbottom. He told 
me about the new form of traveling crane 
invented by Mr. Ramsbottom for the 
shops at Crewe, which was driven by a 
flying rope, a 34-inch cotton cord, and 


Mr. Ramsbot- 
among these the automatic cylinder 


also of other inventions of 
tom— 
lubricator, in which the condensation of 
the steam was so rapid, from the locomo- 
tive rushing through the atmosphere, that 
only the water formed on the conical end 
of a bolt was permitted to drop into the 
oil, other condensation running into a cir- 
cular trough and back through an exter 
nal gooseneck pipe to the steam chest; 
and of their experiments to observe the 
of this condensation. For this 


ra‘e pur 


they used soda water bottles, which 
they found capable of resisting a pressure 
of 200 pounds on the square inch, and in 
which they could see the rapidity with 
which the condensed water displaced the 
oil, thus leading to the above device for 
limiting this action; also about the Rams- 
bottom piston rings, which came to be, 
and still are, so largely used. These con- 
sist, as is well known, of square wrought- 
two for 


What 


iron rods, 
each piston, sprung into grooves. 


savy ™% inch square, 
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is not so generally known is the way in 
which these rings were originated, which 
Mr. Webb then described to me. As sold, 
circular but 
compressed in the cylinder they 


these are not rings, when 
became 
truly circular and exerted the same pres 
sure at 
was found 


circular iron table was prepared, provided 


every point. The original form 


for each size in this way: A 


with a large number of pulleys located 
radially and equidistant around its edge. 
A ring of the section of the proposed 
e of the cylinder, 
laid on this 


attached to it at 


rings, turned to the siz 
cut on 
and 


and one side, was 


table, 


equal distances passing over these pulleys. 


cords were 
Equal weights were hung on these cords, 
sufficient to expand this ring to the extent 
The form of the expanded ring 
table, and to the 


desired. 
was then marked on the 
lines thus obtained the rings were then 
rolled. He told me also of the trough and 
scoop invented by Mr. Ramsbottom, and 
the world refilling 
while 


now used over, for 


locomotive tanks running at full 
speed. Being a locomotive man, Mr. Webb 
did not ask about the way I drove my air 
pump. 

Mr. Clark formed a scheme to indicate 
all the engines in the exhibition, twenty 
four in number, all English except mine, 
so far as I remember, and employed my 
indicator for the purpose, the diagrams 
being taken by myself. Only two exhibit 
ors declined to have their engines indi- 
cated. Indeed, as I afterwards learned, 
most of the engines were bought for use 
there, as exhibitors would not exhibit non- 
condensing engines. 

One of those who refused permission 
were Gwynne & Co., the principal a nephew 
of my centrifugal-force friend of earlier 
days. They employed Mr. Zerah Colburn, 
then editor of The Engineer, to investigate 
their pair of engines and find out why they 
used so much steam. He borrowed my 
indicator to make a private test. Of course 
but Mr. Col 


making some 


I never saw the diagrams, 
informed that by 
changes he had reduced the back pressure 


burn me 


to 7 pounds above the atmosphere, which 
he claimed to be as good as could be ex 
No material 
engines was to be observed, however. 


pected. improvement in the 


Some of the diagrams taken on_ thes« 
tests 


The only really 


exhibited almost incredible faults 


good were from a 


ones 
pair of engines made by Easton, Amos & 


also to drive a large centrifugal 


Sons. 


pump, built for drainage purposes in Dem 


arara. These showed the steam cut off 
sharply af one-third of the stroke by sepa- 
rately driven valves on the back of the 


main slides. A mortifying feature of this 
work for myself was that on testing the 
indicator Mr. Clark found that the area 
of the piston, which was represented to 
inch, 


be one-quarter of a was 


really considerably less than this, showing 


square 


lamentable inaccuracy on the part of the 
makers, as well as my own neglect to dis- 


cover it. This rendered the instrument 


OY 


valucless for but it 


showed the character of the diagrams all 


measuring power, 


right. 


Piecework and Premium. 
Chiefly that our American readers may 
understand the great amount of attention 
premium plan is receiving in 
hi 


which the 
editorial 


Britain, W reproe ce an 
aeppea&rs under the above heading in 


\pril 17 


referred to in the 


the -nginecer for \bstracts from 


one of the papers first 
sentence are given in another co 
they explain interesting particulars of Eng 
lish methods of recording and determining 
the We have 

Rowan's modification 


We 


time limits already given 


wT 
our 


opinion of Mr 


Booth at page 550 


in replying to Mr 


have also at various times given our un 
derstanding of the reasons which give a 
much greater prominence to the rate fix 
ing department in England than here 


Following is The Engineer's article 

“If any excuse were necessary for turn 
ing again to a subject which has occupied 
a good deal of space in these columns, it 
is to be found in the fact that two import 
ant papers on that subject—the premium 
system—have been recently discussed, and 
that, in spite of all that has been said and 
still haziness in some 


written, there 1s 


quarters as to what the premium system 


is in the first place, and what it claims to 
the 
nothing to say. If 


do in second. Of the first, we have 


there are employers 
who do not know what the premium sys 
tem is by entirely their own 
fault- 


with they may inform themselves 


now, it 1s 
there is no lack of material where 
Of the 
second, however, a word or two 1s neces 
sary. Both at the London meeting and at 
the Manchester 


tempt to detract 


meeting there was an at 
we do not express it too 
the itself, 


give the credit for the improvements which 


strongly—from system and to 


have resulted from its use to better or 


ganization. The advocates of the systems 


have never denied that this is to a great 
extent the case; in face, they have abso 
lutely claimed as one of the advantages of 
this method ot payment that it necessi 
tate ictive and intelligent management, 
and gives the best results when it is 

uupled with exact systems of estimating 
and keeping cost Mr. Rowan, and other 
users, indeed, have gone so far as to re 
gard these tl yy is essential to it itis 
factory. working It is conceivable that 
if similar organization existed where 


force, equally good re 


sults might ensue; but—and we can carry 


firmer foundation 


too 


nt ¢ 
argument to no 


experience has shown, in many cases 


to admit of their being regarded as excep 
tional, that the premium system, whether 
on account of the organization which ac 
companies it or on account of the system 
of payment apart altogether from secondary 
features, or on account of both together, 
has advantages over any other method of 
remunerating workmen that has been yet 


devised. And if that is true of the system 


= 
wl 
‘ 
L 


698 


as a whole, it is doubly true of the Rowan 
plan, because not only does that system 
hold out a higher inducement to the work- 
man for the first few hours saved, but it 
so tails off the gain in the latter hours 
that a very high rate per hour, the bug- 
bear of piecework, is unattainable. It 
would only weary our readers to traverse 
again arguments with which they are al- 
ready well acquainted, but we should like 
them to notice in passing that the staunch- 
est defender of piecework at the Man- 
chester meeting, Mr. Naysmith, made a 
very strong case when he opposed the 
limitation of the amount which a man 
might be permitted to earn per hour. It is 
the impossibility of preventing the intro- 
duction of such restrictions that is the 
weak point of piecework, and the strongest 
point of the Rowan premium system is 
that there is no temptation to adopt such 
disastrous methods. Is it necessary to say 
that, once such a restriction is imposed, 
the whole object of the system is defeated ? 
The inducement to effort is removed, and 
instead of an automatic control which al- 
lows of very wide extension, we have an 
artificial limit fixed arbitrarily by the em- 
plover, which may be either too high or 
too low, and is rarely likely, as experience 
has shown, to be just correct. 

“On this question the experience of all 
employers who have used the premium 
system would convince Mr. Naysmith that 
there is not that facility about fixing a 
standard time which he had in mind when 
he contended that if the time were proper- 
ly tixed piecework and premium were on 
the same plane. It is one of the best 
features of the Rowan system that great 
accuracy in time fixing is not a necessity, 
and it is one of the stiffest feathers in the 
premium cap that it has falsified the best 
predictions as to the time that should be 
taken to do a job. 

“Both Mr. Rowan and Mr. Ashford 
have insisted, we think unnecessarily, on 
the necessity of careful preparation for the 
introduction of the premium system, and 
on the need of what appears to be a very 
formidable amount of clerical work. Our 
own view is, and it is based on facts to 
which an important addition has been 
made only within a few days, that if Mr. 
Rowan’s own system is employed, the 
premium plan may be started from day 
work with very little preparation, and with 
so little clerical work that an outlay of 10s. 
to 15s. a week may be expected to cover 
it. We are glad to have the support of 
such men as Dr. Barr and Mr. Massey 
in this contention, but it is when we turn 
to actual facts, and are able to see works 
of fair size starting in quite a small way 
and gradually developing the system, that 
we feel safest in advocating its adoption 
without hurry and with a full determina- 
tion to carry it through, but also without 
Waiting to accumulate tables of facts and 
figures, in the collecting of which there 
may be such weariness and expense that 


before an employer is ready to start he is 
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tired of the whole thing; so much energy 
has been used up in the run that there is 
none left for the jump.” 


Numbering and Filing Drawings. 
BY BELL CRANK. 

S. A. Worcester describes, at page 557, 
a system of keeping drawings, which I 
cannot let pass without comment. 

Everyone who has used a system of 
keeping and indexing drawings until very 
familiar with it, comes to think it the 
best system, and this accounts for the 
variety of “best systems” which have been 
offered to your readers. 

Where there is much variety in the kind 
of machinery made, any plan of classify- 
ing the drawings of each kind of machine 
and trying to keep them together will ulti- 
mately prove to be inadequate and un- 
satisfactory. There is nothing to be saved 
by it, except at first, while there are only 
a few drawings of a class; but as soon as 
a considerable number of drawings are 
reached, the result becomes a loss instead 
of a saving. When so _ classified and 
stored, if anyone wants one of the draw- 
ings, instead of consulting a suitable in- 
dex to locate it, he will almost invariably 
go and hunt over all the drawings in the 
lot until he finds it. In fact, this method 
of classifying and finding drawings is the 
oldest method known, and has been aban- 
doned in most modern first-class drafting 
rooms, 

An adequate system must be one which 
will provide for indefinite increase of any 
class, without waste of space and without 
any possible confusion of records. This 
can never be done if we must guess at the 
space or the number of drawings for any 
class, because there is sure to come a 
time when the amount allowed is insuf- 
ficient for some classes, and then the plan 
must be compromised in some way which 
destroys its consistency and_ ultimate 
value. 

A drawing size symbol is a great con- 
venience—almost a necessity—in properly 
storing and indexing drawings, and I have 
never vet met with a real practical objec- 
tion to it. A different letter for each size 
of drawings, with the consecutive number, 
is suitable, and there is no difficulty in 
selecting letters for this purpose so dif 
ferent, both in sound and appearance, that 
there would be no mistaking any one for 
another If each drawing is plainly 
marked with size symbol and all drawers 
of that size also marked, then it is a valu- 
able help to finding at once the group of 
drawers to which it belongs, and it saves 
time both in finding and in putting away 
drawings. 

The method of consecutive numbering 
drawings is very important, and, if de 
sired, all drawings, regardless of size, 
may be so numbered from.the first, but a 
little reflection shows that these numbers 
would be of no value in indexing, be- 
cause the successive numbers, referring 
possibly to several different sizes, cannot 
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all be stored properly in one size drawer, 
and hence the number furnishes no indi- 
cation where a drawing belongs. For this 
reason alone, if for no other, it 1s neces- 
sary to give each size of drawing a con- 
secutive number, commencing with unity 
for each size. The drawers should be 
made so each may hold not to exceed 100 
tracings, as more than that are inconven- 
ient to handle, and fifty is better, except 
that it takes more drawers and more space 
to store the same number. The drawings 
may all be numbered consecutively in ad 
dition to the size and index number, re 
gardless of size. if desired; but I doubt if 
it is worth the trouble, for where I have 
seen this done I never knew the second 
set of numbers to be used for reference. 
It might be of some use as a precaution 
and check against errors, like double- 
entry bookkeeping, but if so used, it 
would involve extra clerical work in all 
orders and records where drawings were 
referred to. It seems to me it would be 
much like having two different numbers 
for the same locomotive. 

The drawings should be arranged in 
the drawers with the lowest number at 
the bottom, and each drawing should have 
its size symbol and number stenciled or 
printed on the lower right-hand corner. 
When drawings are returned to the 
drawer they must always be put in their 


place, so that the numbers come consecu- 
tively, like the page numbers in a book. 
The drawers. of course, should be marked 
outside to show what numbers belong 1n 
each drawer. With this system drawings 
can be put away without the use of an 
index, and they can be found in the quick- 
est possible time. It is very inconvenient 
to use drawers with partitions in them, 
as it makes a cumbersome drawer to 
handle to get at the small drawings, and 
very little space is saved by it anyway. 
There are very few shops in which it 1s 
practical to have 90 per cent. of the draw 
ings made of one size only, and it will 
pay to have a separate section of drawers 
for each size of drawing. When drawings 
are numbered and stored as shown by Mr 
Worcester, putting small drawings in 
large drawers, when the first half or quar- 
ter size is made there must then be al 
lotted 50 or 100 numbers to drawings not 
yet made, and possibly all these numbers 
may not he required for drawings of that 
size, and it thus leaves an unoccupied gap 
in the consecutive number system \lso 
further provision cannot be made for the 
smaller size drawings until the reserved 
drawer is filled. when the next vacant 
drawer ahead of the consecutive number 
must be specially partitioned for another 
lot of small sizes. 

When each size of drawing has its own 
consecutive number system together with 
a size symbol, there is never any gap of 
vacant space or unused numbers, but each 
consecutive drawer is filled and each mum- 
ber is used on a drawing before any of 


re 
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used. This uses all the space in the most 
economical manner possible, and the only 
empty drawers are those ahead of the last 
used number, just where they are wanted, 
and the only place they should be. 

In arranging sections of drawers, the 
smallest may conveniently be placed above 
the larger sizes, and if necessary to place 
them so high as to be out of reach from 
the floor, a sort of staff may be made to 
reach up to the drawer, catching into the 
pull handle, so it may be pulled out and 
let down without the use of a step-ladder 
or something of the kind. 

The record of consecutive numbers used 
for each size drawing need not present 
any difficulty, as in my experience it is 
never used for anything except to indicate 
the number to be used on each successive 
drawing and to prevent the same number 
being used on more than one. These rec- 
ords should be on a card index, to permit 
indefinite extension. 

As to the possibility of mistakes due to 
the same number being used with different 
size symbols on drawings, I know where 
these numbers have been used for years 
to make lists of drawings to go in the 
shop to build machines by, and during a 
number of years while I was employed 
there, the only mistakes which occurred 
were such as could be entirely avoided 
by using size letters which were not simi- 
lar in appearance or sound. This firm for 
a long time also numbered all the draw- 
ings consecutively, regardless of size, but 
finally abandoned that as being useless, as 
the and letter combined 
served every desired purpose. For a com- 
plete index to drawing titles or to parts 
shown on the drawings of the 
card-index system is far better than any 
other system yet devised. 

I do not claim that what 
scribed is the best system in use or that 


number size 


course 


I have de- 
can be devised, but it is certain that it is 
entirely adequate to care for as great a 
variety of sizes as there will be any prac- 
tical use for, and it is capable of the great- 
est required expansion without waste of 
space or confusion in the system. 

I do not doubt that the system advo- 
cated by Mr. Worcester would be practi- 
cally satisfactory where nearly all the 
drawings were of one size, that being the 
largest and the half or 
size; but as we never can know what the 
think that the 
system adopted ought to be fully capable 


others quarter 


future demands may he, I 


of meeting any possible future needs, 


when that can be done without having any’ 


seriously objectionable features 


The steam turbine has lately been used 
in the reversed direction for compressing 
air, an ordinary steam turbine being cou- 
pled direct to the air turbine. This air tur- 
bine is very similar to the steam turbine, 
and consists, as usual, of alternate rows 
of moving blades and guide blades, and is 
driven at a high speed, each row of blades 
increasing the pressure 
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Echoes From the Oil Country. 

PULLEY FACES AND LEATHER 
BELTS. 


“IMPROVED” 


About as common a word as can be 
found in advertisements is “Improved.” 
As I have had to do with these things I 
that it means 
“Changed.” If all changes were improve- 


ments there would not be any hesitancy 


have found generally 


when a thing is heralded as “the latest 
‘improved.’ ”’ 
Sometimes I have thought, and have 
said, that a thing was a good thing just 
because my experience had not been in 
the direction that revealed its weak points, 
and I had seen it from only one position. 
Often I did not know that there was any 
other position to see it from. Perhaps if 
we all waited until we knew all that there 
was to know on a subject before saying 
anything, the silence would be oppressive 
If only I can, once in a while, stir up the 
man that does know, I feel that my effort 
I seem to have run 
lately, 


has done some good 
into one of these “improvements” 
which, while it has been with me for quite 
a long time, has never had the combina- 
tion to bring out all its possibilities 

I recall that I once read an article telling 
of how much better it was to turn the face 
of a pulley to a beautiful curve instead of 
just two chunks of cones set together. I 
am not sure that it wasn’t some one with 
an “improved” pulley lathe that advanced 
the idea. At any rate, I remember that I 
rather felt sorry that I had to turn pulleys 
by setting over the tailstock, or, if they 
were sfnall, by using the taper attachment 

I was relieved to find, on examining 
some new machinery that we had acquired 
and which was said to be the very best 
and the of the 
pulleys were beautiful curves instead of 
being the old and “out of date” truncated 
cones that I had been familiar with; and 
up such 


latest design, that faces 


accused of setting 


On trial it 


which were 
injurious strains in the belts. 
was seen that the belts ran very nicely, 
and there was good proof of the “improve- 
ment.” 

Unfortunately for my peace of mind, 
and the reputation, with me at least, of 
that style of crowning a pulley, there came 
a time when the belt men seemed to get 
so busy that they had to make up the 
whole hide into “high grade” belt, and | 
had some of the running of it to do. This 
grade of belt treat the entire 
pulley alike and will run first on one side 
of the center line and then on the other 


wants to 


and for fear that it hasn’t been entirely 
fair it will run up on the flange a bit; 
then, of course, the side of the cone has 


to receive the attention After a 


hit it seems to feel that the pulley should 


same 


be introduced to the other side of it and 
it will flop over: then, feeling that it 
may have been too forward in its actions, 
it will flop back again. It will some 


trying to 
the 
next step of the cone without waiting for 


times vary its performances by 
go up and form the acquaintance of 


OO9 


the ceremony of an introduction through 
the good offices of the lathe hand, and 1s 
then likely to find that such an active life 
is not suited to its constitution and break 


When stretched out on the tloor 


in two. 
it will be seen to have assumed the form 
of a crescent, ogee, snake, or some other 


beautiful curved object. I never saw one 
that would make a complete circle when 
lying flat, but by cutting some of them 


to pieces and matching the curves to the 


best advantage a very respectable show 
ing could be made in that direction 
Finding that belts from the same _ roll 


behave the same on all the ma 


did 
chines, 
that had the round crown on 


not 
it was soon seen that the machines 
the pulleys 


the most trouble, 


gave and it did not take 


some of the most 


old 


and in 


long to change 


very 


troublesome ones to the fashioned 


double 


the change was a benefit. | 


conical crown, every case 


do not think 
that any amount of benefit that could pos- 
sibly come from the round crown would 
make up for its lack of hold on the belt 


Since having my attention called to the 


matter in this disagreeable way I have 
changed the style of crowning on several 
machines, and, other things being equal, I 
will certainly give preference the 


straight crowning in the future 


There is another thing that I do not 
like, but which is often found with the 
round crown, and that is the under cut 
of the flange. I would much rather have 


t takes up than have it 
the belts 
supposed to have been 


the room that 

Of course if all 
good as they were 
I would as likely as not 
style of the crowning 


had been as 
have gone on 
supposing that the 
was an improvement; but after going over 
the matter I cannot see anything in it to 
recommend it to anyone, unless it is much 


cheaper to make. In that case it might 
have some merit in the eyes of the maker 
There is that i 
very common with the round crown, and 


that is that the highest part is not in the 


one very serious fault 


center of the face, but is just as apt to 
be closer to a flange as to be farther from 


should be 


would 


it, and where it is not where it 
it is not nearly as easily detected as 
be the case with the other style of crown 

If any practical man has ever found any 
belt that he 


the 


crowns | 


difference in the life of the 


could trace to the strains caused by 


differences in the shapes of the 
him, 


had 


have not had the pleasure of meeting 
that have 


“improved” shape 


while I have met many 


trouble with the 


The machine men may think that a 


need to do to be rid of all trouble ts to 
get first-class belt. I will let them into a 
secret. When times are good and every 
one has all the business he can attend t 
and sometimes a little more, leather “cut 


in a strip right off from the back-bone’ 


take on new and very surprising 


surprising in fact as to induce 


qualities, sé 
for 
and bring out the 
belt for the 


hunting something to take its place, 
virtues of the cotton 


machine shop 


|| 
Wi 
| 


FOO 


I am not a belt expert, so that I must 
confess that my knowledge of the quality 
of the belts rests on the statement of the 
salesman, the brand on the belt, and the 
statement of the maker to whom one of 
these strangely acting pieces was sent 
back. The maker assured me that the 
stock and cut were of the very best that 
the market afforded, and that he could 
not give any reason for the action of the 
belt 

The salesman, who evidently was keep- 
ing up with the times, said that it was due 
to the use of the high speed steels. Had 
it not been for an experience with one 
lathe his reason might have been viewed 
with more favor. On this lathe the cone 
belt had given out several times and the 
man running it had been given enough 
good new belt to put it into shape again, 
but the calls for new belt came oftener 
than was relished by the manager and a 
sharp eye was kept on the lathe. In a 
short time the belt was twisting over and 
running very crooked. The man was 
blamed for not taking proper care of the 
belt. In making explanation he called at- 
tention to one piece in the belt. This 
piece he said had been in for two years 
that he was sure of, and he did not know 
how much longer. This was interesting 
enough to cause the piece to be carefully 
cleaned and the brand showed that it was 
an old piece not now in the market. It 
Three 
other brands of high grade belt had been 
used on the lathe, but as they had been 
subjected to the evil influences of pros- 
perity they did not stand the work. 


was straight and in good shape. 


Perhaps some may think that it might 
have been the fairy tales of a purchasing 
agent that worked the spell, but this was 
not the case, as I had the personal as- 
surance of the salesman that the belt (in 
the case that gave the most trouble) was 
their best grade, and guaranteed as good 
as any in the market; the price paid was 
full price, and when is added to this the 
testimony of the maker after he has had 
opportunity to see the belt, that the sales- 
man was right in his claims, I don’t think 
we can lay it to the purchasing agent, un 
less it be on general principles to make up 
for some of his sins that he is not caught 
at 

The correspondent who said that 
“strange things happen in the oil country” 
wasn't far from right. Perhaps that is 
the reason that belting behaves in such a 
way with me. 

My experience with “light double” has 
Talking with 
belt men they all admit that there is much 
more likelihood of a poor piece of leather 


not been very gratifying. 


going into a double belt than into a single; 
they also confidentially inform me (and 
don’t give the secret away) that most of 
the other makers of belts put stock and 
cuts into their double that they would not 
put into the same grade of single belting. 
Perhaps if the machine tool man_ will 
double the width of the pulleys on his 
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next “improved” machines we will in time 
forget our troubles in these matters, or 
the individual motor on the machine may 
make the belt “out of date.” 

W. OsporNne 


Proposed Standard Temperature for Standardiz- 
ing Gages. 

The French Society for the Encourage 
ment of National Industry, whose labors 
in the interest of mechanical standardiza 
tion are indefatigable, 1s now at work 
tentatively to the recommendation of a 
standard temperature of 15 degrees Cent 
(59 degrees Fahr.) at which gages, etc., 
are to be measured. A meeting of the 
society last November approved a report of 
M. E. Sauvage, in the name of the Com 
mittee of Mechanical Arts, setting forth 
the arguments for the proposed adoption. 
From the January number of the Bulletin 
of the society we translate as follows: 

“Gages, or calipers, representing the 
dimensions that one wishes to give to 
parts of machines, are to-day 1n common 
use in good mechanical construction. 
These measuring instruments are often 
executed with great precision, and in 
comparing them with the standards pre- 
served for the verification of the gages in 
actual use, it is not rare to find in prac- 
tice an approximation much closer than a 
hundredth of a millimeter, sometimes even 
to be reckoned in microns.* 

“More and more it is required that me- 
chanical pieces shall be interchangeable, 
t different times 
More and more 


even if they are made 
and in different shops. 
are being created types of pieces, as types 
of threads, of which the dimensions should 
be universally observed. 

“In these conditions it is clearly advan- 
tageous to have the gages employed by 
different manufacturers as nearly identi- 
cal as possible, whatever be the time or 
place of their construction. But an in- 
dispensable and very simple condition of 
this uniformity is that the temperature 
corresponding to a certain dimension for 
the gage be determined. If not so, the ex 
metal may cause errors. 


pansion of the 
With a 


0.000013, possessed by certain steels, two 


coefficient of expansion of 
gages which represent a length of 50mm., 
the one at o degree Cent., the other at 15 
degrees, will in reality differ by about 
0.001 mm., while a discrepancy of one 
micron is distinctly appreciable; for in 
stance, when one compares mutually the 
play of two gages nominally alike, each 
formed of a ring adjusted on a plug. 

This simple and important considera- 
tion is generally left vague. Consulting 
the catalogs of gage makers, one finds 
hardly an indication relative to tempera- 
ture. When it comes’ to measuring in- 
struments that truly may be called scien- 
tific, and notably the standards of the me- 
ter, this doubt does not exist; the stan- 


dard must be at a temperature of o de 


one-millionth of a meter 1-25. 400th 


* One micron 
part of an inch. 
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giee in order to have really the length of 
a meter or whatever it non inally may be. 
But as for industrial standards, it is gen- 
erally unknown to what temperature they 
ought to be brought in order to have the 
dimensions they are supposed to repre- 
sent. For purposes of comparison with 
original standards, it would be convenient 
to adopt for gages the temperature of o 
degree; but this comparison is made very 
rarely and by specialists, while for indus- 
trial gage making, a temperature of 15 
degrees, differing little from that which 
generally rules in shops, is preferable. 

“It is, moreover, of interest to use the 
gages at the temperature at which they 
This would be 
no object if the pieces to be measured had 


giv e exact measurements 


the same coefficient of expansion as the 
gage; but in general this is not so; even 
steels do not expand alike, and it is often 
necessary to measure other metals than 
steel. From this point of view a tempera- 


* is much more conven 


ture of 15 degrees 
ient than o degree. 

“If 15 degrees be adopted it is apparent 
that tool manufacturers must by special 
operations—which need very rarely be re- 
peated—compare the standards which rep- 
resent a meter or fraction thereof when 
they are at 0 degree with others which, in 
order to represent the same absolute meas- 
ures, should be at 15 degrees. This com- 
parison renders necessary a knowledge of 
the coefficient of expansion ef the metal 
employed. But once in possession of stan- 
dards which in order to agree with their 
nominal length must be at 15 degrees, 
there will be no need of further compari- 
sons to consider the effects of expansion, 
provided the temperature is at 15 degrees. 

“The Society for Encouragement is well 
in a position definitely to settle this im- 
portant point, so as to prevent regrettable 
future differences. But the proposition in 
order to have a sufficient weight ought to 
be preceded by an inquiry among those 
principally interested. Although this is 
important, the question is simple and 
should easily be solved 

“The proposition of the Society might 
be thus formulated: ‘It ‘s indispensable to 
fix in a uniform manner the temperature 
at which gages, calipers and apparatus of 
precise measurement employed in industry 
ought to be placed in order to give as 
exactly as possible the dimensions that 
they indicate.’ 

“This 


note, ray be the subject of a circular sent 


proposition, with explanatory 
to the manufacturers of measuring tools, 
to the principal mechanical constructors 
Abroad 
they nay be addressed principally to the 


and to the technical societies 


Responses may be 
These answers may be 


technical societies. 
asked by June 1. 
compared and discussed and form the 
basis of a definite proposition of the So- 
ciety. 

“This extreme minuteness of precision 


*Commandant Hartmann who has written on the 
standardization of industrial measures recommends 15°. 
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may seem excessive and of little use to 
those who by the nature of their work 
require only rather coarse gages, but it is 
proper to remark that the standards of 
measurement ought always to be estab- 
lished with the utmost possible precision, 
and in every case with a precision notably 
superior to that required for the object 
they determine. The precision obtained 
in practice in a great number of manufac 
1s, 


tures moreover, ever increasing.” 


Letters From Practical Men. 


Molding a Special Branch Pipe. 
Editor American Machinist : 
I show here in detail the method adopt 


ed in molding a special 7-inch socket 
branch pipe, as shown in Fig. 1 


Two complete socket patterns made in 


halves in the usual manner were used. 
One of these served, in halves, for both 
ends of the straight portion of the pipe 


and the other for the branch. The former 
was connected, as shown in 
piece A, its width corresponding with the 
outside diameter of the pipe. This 
bedded in the floor 


rammed to the joint at the floor le 


Fig. 2, with 
was 
next foundry and 
vel 

The framing B was next fixed in position, 
the internal width of this framing being 
equal to the outside diameter of the pipe; 
the cross piece ) was let into the bottom 
half of the socket pattern to half its thick- 
ness and fastened with screws in position; 
this was next rammed up to the joint and 
leveled with strickle 5, Fig. 3. 

The other half of the branch socket was 
now placed in position, and strickle 3, Fig 
used, the sand formed with this 
strickle being well rammed, so to re 


3, was 


as 


FIG. I. ‘SPECIAL BRANCH PIPE TO BE CAST 


tain its shape during the process of ram 
ming the cope. 

Board C, corresponding with that of 
board 4, was next placed in position, this 
being doweled to board A, as shown. The 
joint was now covered with parting sand 
and the cope placed in 
staked and rammed in the usual manner. 


was position, 


7 
AMERICAN MACHINIST 701 
Aiter this operation was completed the such cases as the man who thinks he 
cope was taken off and the two half-socket under no “obligation to decline responsi 
patterns withdrawn and placed in the cope _ bility’ ‘on account of his own conscious 
and located by the impression already ness of unfitness for and to hold him 
formed by board C. After this operaton egally responsible for lack of pers 
was finished and the socket patterns were — efficiency “The woods s well as the 
withdrawn, pieces 1, Fig. 3, were placed citi ire full of men | l as we rea 
in both ends of the socket prints; these now and then of “lady engine Ve \ 
} 
B 
i 
\ | 
A 
~ 
FIG. 2. MOLDING A SPECIAL BRANCH PIPE 
served as guides for strickle 4, Fig. 3, by include women, too) who are ever ready 
which the body of the straight portion of to risk their own lives in occupations thes 
the pipe was formed. Strickle 2, Fig. 3, are unqualified for. But really are pas 
was used to form the body of the bottom sengers on a railroad train supposed t 
half of the branch. Joint boards 6 and 7 take the same risk as a reckless, ignorant 
were used to fill in the impression made engineer (?) who places himself at. the 
by the framing head of the train under conditions, wher 


The demand for this pipe was one of 
those cases very familiar in the foundry 
department: “Get this cast as soon as 
possible,” the method adopted and_ th 


casting produced giving entire satisfaction 
R. JoNEs 
srymbo, N. Wales 
Responsibilities of Engineers’ Licenses. 
Editor American Machinist: 
Being a licensed operating engineer, by 
License Law, as 


York, | 


reason of the Engineers’ 
applied to New 


Greater am in 


terested in any discussion or comment 
that may appear in your journal for o1 
against the necessity for such laws, and 


should the views you express at page 628 
current volume, be held by the courts to 
the 
neers’ “smithereens.” 
The though it 
often fails in its purpose through malad 
ministration,* which referred to 
later on. was originally enacted to cover 


would smash Engi 


Act 


License 


be sound law, it 
License into 
Engineers’ Law, 


will be 


* Keferred to page 629, AMERICAN MACHINIST 


if an accident (2?) occurs, his own life 
kelv to be forfe ited ? 
\gain, the people the State of New 


| 


FOR MOLDING SPECIAI 


Ma 


STRICKLI 

BRANCH PIPI 
York, in their wisdom (7), “represented 
in Senate and Assembly,” have enacted a 
law making it a misdemeanor to attempt 
suicide; so that, from my point of view 
it does not “seem that such an assump 


tion of risk is all society ought to require 
of any 
this assumption of risk should be held a 


a locomotive engineer,” more than 


qualification for granting an applicant an 
engineer's license 
The failure of all present license laws 


| 

/ 
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to fulfill their ostensible purpose is, in my 


opinion (and this opinion is shared by 


many other engineers holding first-class 


certificates), due more to the first-class, 


second-class, third-class, special-class, 


etc., etc., clause than to any other cause. 
I am opposed to laws as un-American that 
place it within the power of an unscrup 
ulous official to stigmatize, at his own 
sweet, or rather bitter, will, a man as first, 
second or third class, thereby placing the 
official stamp of inferiority on the brow 
of a worthy citizen, and compel him to 
advertise the fact by exposing “his cer- 
tificate of character” to the public gaze 
where he is employed. 

Physicians and others who are required 
fitness to practice their 


to show their 


chosen vocation, where the public safety 


is involved, are all, so far as their legal 
par with 


are any first, second or 


diplomas imply, on a one an 


other. If there 
third class physicians they are so only by 
common consent, because of their success 
with their employers, and not through the 
official 

Another and in- 
justice to the citizen is that he cannot get 


seal 

source of annoyance 
a license unless he is first employed, and 
his license permits him, if he gets one, to 
operate the plant specified therein only. 


Again, who ever heard of the health 
officer dictating to a man whether he shall 
employ a first, second or other class 


physician? But the official engineer has 
been for vears bold enough to dictate to 
the owner of a steam jlant what grade 
engineer he shall employ, and if the owner 
is penurious the dictator will (for a con 
sideration) permit him to employ a man 
with an inferior grade certificate, or he 
will grant the required grade (also for a 
who under 
no obligation to decline responsibilities on 


consideration) to a man “is 
account of his own consciousness of un 
fitness for them’; hence it is by the dis 
honesty of both the employer and em 
ployed the official becomes corrupt. 

I shall not attempt to suggest a remedy 
for the evil in engineers’ license laws en 
but it not 
such a difficult problem but what a satis 


acted up to date, does seem 
factory solution could be obtained. 
R. A. NIVEN. 

[No license is required in the case of 
locomotive engineers. There are those 
who think there is as good reason for 
licensing them as for licensing marine or 
stationary engineers, but the fact remains 
that at present they are not licensed, and 
probably if a law were introduced propos- 
them, the railroad 


panies would oppose and defeat it. 


ing to license com- 
Large 
emplovers do not approve such laws, be- 
cause they hamper them in time of labor 
troubles. 
the anthracite miners’ strike, when it was 
that the law 


This was clearly shown during 


claimed license for miners 


prevented the operators from employing 
Our only contention is that a 
man in Engineer Wisker’s place. who has 
served as fireman and is tendered a posi- 


men freely. 
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tion as engineer, would be a fool to refuse 
it because he himself might have doubts 
as to his fitness for the place. Men are 
taking places every day with doubts on 
that point, and no one can certainly say 
in advance whether a man will or will not 
succeed in a given position. The only 
thing for an individual to do is to accept 
such responsibilities as others, knowing the 
facts, are willing to trust him with, and 
then succeed if possible.—Ed. | 


Die for Later Operations in Drawing Large Shells. 
Editor American Machinist: 

The sketch shows the die for the third 
and fourth operations in drawing a large 
shell. The die for the third operation 
only is here shown. For the fourth oper- 
ation the die and stripper are changed. 
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steel die; the upper or entering corner is 
rounded, and after hardening is polished 

Too much care 
finish of the parts 


as smooth as possible. 
cannot be given to the 
coming in contact with the shell in draw- 
ing, as any roughness will the 
finished tube. The die is 
shown, to do away with friction as much 
iron holder in 
and gage B are fitted. This 
inch. E is 
rounded 


show in 


recessed, as 


as possible. D is a cast 


which die C 
is let into bolster J about % 
the 


stripper, the upper corner 


| 


D 
F E 
Lo 
4% 
PLAN 
\ 
» / 


, F 
4 


+ 
furee Spring Pins 


DIE FOR LATER OVERATIONS 


round, so 


for 


All the parts here shown are 
that dies, gages and Strippers other 
articles may be fitted to them. 

Al is the shell after the second operation 
in position for the third draw. B is a 
cast iron or steel gage or guide. I have 
used cast iron, which answered its pur- 
pose very well and is easy to make. C isa 


Stripper 


Parting 


Amerwan Machinist 


IN DRAWING LARGE SHELLS. 
and the lower corner square. It is 
made of tool steel and tempered as 


hard as possible. The hole is bored the 
same size as that in the die. The piece is 
then cut into three equal parts. Care must 
be taken not to cut away any more than 
will allow the parts to close just enough 
to do the stripping, or, in other words, to 
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close around the punch after the shell 
passes through. 

On the down stroke of the punch the 
stripper is forced open, allowing the shell 
to pass through, after which the stripper 
the punch by springs 
the stripper is in 
stroke of 


is closed against 


acting against pins /; 
position to strip on the return 
the punch 

I wish to call the reader's attention to 


a part in the design that I bumped up 
ind which gave me much trouble 
outside of the stripper nearly 


the same diameter as the die, which ne- 


against 
I made the 
cessitated a large recess in /, thereby re 
ducing the support under die C and cast- 
ing J), causing J) to bind in and prevent 
Another import 
ant point is the rounding and polishing of 
the of the after 
splitting; if not rounded marks will show 


E trom working freely. 


inside corners stripper 


in the finished shell. The die is secured to 
the press bed by bolts passing through 
holes drilled in ) and J, The punch for 
the third and fourth operations, owing to 
its small diameter, is made from one piece 


of steel. In the punch for the first and 
second operations, the diameter 1s much 
larger and it would require a much 
larger piece of steel, costing more to 


make and to replace when worn 
G. D. 


A Parallel Motion Straight-Edge for the Draw- 
ing Board. 

\merican Machinist : 

a sketch of an arrangement 
ra parallel moving straight-edge, which 
an ordinary drawing board 
with brackets on each end. The blade is 
links, 


Editor 

| enclose 
consists of 
these brackets by 


connected with 
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face was convex, as shown, exaggerated, 
in the dotted line, at least 1-100 inch. This 
may appear a small thing to kick about, 
but it was sufficient to spoil the thread 
The threads are cut 24 per inch and 1-100 
in the die makes 2-100 inch 


inch convex 


the center of the 


smaller, in 


concave, 
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die with eight cutting faces would be use 


less for this class of work, as the corner 


threads would not be perfect, and when 
the 


hardened would break off, but where 


thread ends about 'x, inch from the shoul 
der the die can be made with eight cut 
ting faces by rounding the corners It 
Third Con 
/ 
A 
SS SAS 4A 


First Die Construction Second Construction 2 
Without Side Grooves \ 
D $ 
B > 
L 
PROGRESSIVE IMPROVEMENT OF ROLLING DIES 
thread than at the ends, and a nut fitting should be noted that in /) the metal is 


the center. 
the die | 
faces, and 


right at the end will shake at 
To the trouble in 
finally cut threads on opposite 


overcome 
with grooves, as shown at 4, 1 got a prac 
tically perfect die and at the same time 
two dies in one block of steel, 

of had 
doubts as to the clamping on the toothed 


Some my mechanical friends 


faces, saying that the dies would move 
and cut grooves in the clamping jaws in 


the machine. This was not the case, as 


/| — 


j 


Amerwean 


A PARALLEL 


which cause the ends of the blade to fol- 
low in the path indicated by the dotted 
lines and to remain parallel. 


C. W. Putnam. 


Experience With Thread Rolling Dies. 


Editor American Machinist: 
The sketch shows a die for rolling 
threads. The first few dies I made were 


like B, with one cutting face, and I found 
on testing after hardening that the cutting 


MOTION 


STRAIGHT-EDGI 
the clamping surface is much larger than 
the points of contact on the stock, so that 
there is no danger of the dics moving 
D shows another 
the 


while doing the rolling 


way to make a die for same purpose 
with four cutting faces on one steel block 
for stock threaded short. The reader may 
ask, “‘Why do you not cut on both sides 
of the groove and have eight cutting faces 
on one block?” The die D is for cutting 


threads on stock with shoulder, at /. <A 


equally distributed, causing an equal ex 
in hardening 


G. D. 


pansion and contraction 


The Photographing of Drawings. 


editor Machinist : 
I note at page 559 a reference made by 


American 


Charles Nussbaum to an article by me in 
Vol. 24, at he 


he has never been able to find a plate slow 


page 1109, in which 


Says 


enough to expose four minutes on a draw- 
ing. If he will refer to the article again 
he will see that I used a plate called Car- 


butt’s Keystone B, which is a very slow 
plate and a very nice plate for taking 
machinery In addition to the facet that 
the plate was slow, he will also notice that 
I mentioned that I used a single achro 
matic lens, which, of course, is much 
slower than the double rectilinear lens, 
which I presume he is using 

Regarding his reference to the cost in 
time and money being considerable, [| do 
not think that it is enough to be pro 
hibitive. Of course, I appreciate the fact 
that it is well to have the files of the 
AMERICAN MAacuinistr at hand and com 
pletely indexed, but this is not always 
possible and in my own case | keep the 
files at my home. Frequently | wish to 


refer to something of this kind and if I 


card index, complete in 


it saves time and unnecessary delay 


have it in 
Its¢ lf, 


my 


and I have not as yet found it too ex 


pensive to use the photographs in the few 
cases where it is justified. I do not mean 


that I 
article which appeared interesting to me, 


would use it for indexing every 


but for Such articles as would be apt to 


come up for use in the course of my daily 


work, H. D. Van Doorn. 
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Removing Large Cranks From Their Shafts. 
Machinist : 
cranks 


Editor American 
steam-engine sometimes 
have to be removed from their shafts 
while the latter are in their places. When 
tackled properly this job is not such a 
task as it appears to be, although it re- 
quires the of a certain amount 
of care and judgment. The cranks are, as 
a rule, shrunk on, and therefore have to be 
heated to expand the bore to take them 
off. 
them, according to the situations in which 


Large 


exercise 


I have used various ways of heating 
they are placed, sometimes using a_ spe- 
cially constructed portable forge and some 
times powerful gas heaters and a portable 
blower, When the crank is being heated, 
however, the shaft must be kept as cool as 
possible to keep it from expanding also. 
The accompanying sketch shows how we 
effect this by a water jacket, which is a 
cylindrical pipe with a blank end cast on, 
the other end having a flange about 114 
inches broad, faced true to fit against the 
the joint being made by an 


shaft end, 


asbestos washer. C shows the water jacket 
in section, held to the shaft end by a bolt 


D passing through the jacket and screwed 
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hear many stories that lead me to doubt 
about the lasting qualities of the metal. 
I am not running down the metal. I ap- 
preciate the fact that it is one of the 
modern prizes, one of the metals precious 
to the worker for its utility and adapt- 
ability; but I do not think that it is going 
to distinguish itself above all the others 
for its lasting qualities. Of course it has 
its peculiarities and its own way of taking 
itself off, but its way is likely to be quite 
as effective as any of the old ways. They 
are telling me that the alloys of aluminum 
(and there is no pure commercial alum- 
inum) crystelize or get brittle and break 
or crumble easily before they get very old, 


so that there is little promise of its out- 
lasting marble in the long run. It would 
be very unpleasant for me to have my 


memorial stone made of some brittle ma- 
terial and then have it broken up so that 
they would get my name wrong if they 
it together again with 
Think of 
into 
think 


should try to 
some of the 
TECUMSEH 
TEC SEH 
that I was 

Now, 1f my farmer friend had suggest 


put 
letters missing. 
SWIFT transformed 
SWI. They 
some old Chinaman. 


would 


F 
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D 
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REMOVING LARGE CRANKS FROM THEIR SHAFTS. 
into the center of shaft end. E is the’ ed galvanized iron for the tombstone, we 


inlet pipe for cold water—coupled to the 


town supply. This pipe carries cold water 
to the shaft end as shown, and it circulates 
away through the pipe F at the top. When 
the crank is expanded enough, the water 
is let out of the jacket by a small cock 
at the bottom, not the bolt is 
slackened, the jacket taken off and the 
crank pulled off, being slung in_ pulley- 


blocks. 


shown; 


Perishable Materials. 
Editor American Machinist: 
\ man in the West has recently been 
the placing of a 
He is objecting 


Writing to me about 


monument m a cemetery, 
to the use of marble because it is so per- 
instead, 


ishable, and aluminum 


“because, you know that is not affected by 


suggests 
the weather or anything else, and will 
last forever.’ I very decidedly did not 
fall in with his aluminum idea, because I 
wanted the assurance of someone better 
informed than he, a farmer, possibly could 
be about the eternal endurance of the 
metal of the moderns. I am beginning to 


would both have known more of what we 
were talking about. Galvanized iron is a 
combination in which the 
has done his best to produce something 
Iron soon rusts away, but 


manufacturer 


imperishable. 
the “galvanizing” prevents the rust, and 


there you are. Well, I know rows of 
houses in upper New York City. built 
within the last twelve vears which have 


galvanized iron cornices of various shapes, 
thoroughly painted over the zinc, and now 
they are in a most disgracefully dilapi- 
dated condition, many pieces having ac- 
tually tumbled and others being 
ready to fall. 


poor substitute for stone, and a very dis- 


away 
Galvanized iron is a very 
couraging example of our modern pre- 
servative devices. 

The other day I struck one of the great- 
est bargains of my life. I bought a 
leather edition of the Arabian 
Nights, a hundred years old, with pictures 
and double as much reading as they give 
in the modern editions, all for ten cents. 
The leather binding is still in good con- 
dition, without any cracks or giving out 


covered 
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of the joints. I have a Webster’s diction- 
ary fifteen years old, leather bound, that 
is tumbling all to pieces, and not from 
excessive use either, but the leather seems 
to be affected with dry rot, so that it soon 
will be all crumbled away. Its condition 
has changed just as years ago I used to 
see belts dry, 
smoky atmosphere up near the ceiling. | 
used to handle some of that belting that 
deteriorated so rapidly that after three or 
rotten, 


change which ran in a 


four years it would be perfectly 


and I have sometimes torn a piece of 
4-inch belt right in two with my hands 
It used to turn red all through and get 
brittle and crumbly. I see that the librari 


ans are beginning to object to leather 
bindings, which were once considered the 
most durable of all, and are recommending 
canvas or Turkey Morocco 

The unreliability, the perishabifity, of 
encounter in every 


modern materials we 


direction. Our paper is about as bad as 
anything we have to do with. It doesn't 
last; which must be very discouraging to 
a writer. No immortal words can now be 
written for our modern means of record 
ing will not preserve or perpetuate them 
I suppose no, one will be reading the 
words of Tecumseh a thousand years from 
now, for the simple reason that the paper 
gone to 


That 


may not make so much difference, but the 


will have turned black or have 


pieces and the ink will be illegible 


fading of the colors of a painting is a 
cruel thing. Think of a landscape of 
Turner, 

“Sunshine painted with a squirt, 

Foreground an ounce of golden dirt,” 
with the sunshine and the gold all van 
ished and the $20,000 or so paid just for 
the name. 

There must be 
not easily accounted for in our modern 


something wrong and 
methods to make them so productive of 
the perishable. Certainly perishability can 
never be purposed by the manufactureer, 
and yet it might as well be. The ancients 
had no better, nor as good, means of know 
ing what methods or materials would pro 


duce the perishable or the lasting, vet al 


most invariably their results were more 
enduring. Why should the leather pro 
duced a hundred vears ago be in bette: 
condition to-day than that produced a 


dozen vears ago? The librarians’ prefer 


ence for Turkish morocco as an enduring 


material is suggestive. That we may as 


sume is produced by time tried and time 
methods, which 


honored sufficiently, in 


our present view of it, accounts for its 
If Turkish morocco was first 
the the 


twenticth, we would be justified in refus 


endurance. 
produced in present century, 
ing it for the purposes for which it is now 
most strongly recommended 

In the case of paper we know very well 
why it is now more perishable and we 
know precisely how to avoid it. Wood 
pulp is very different material from cot- 
ton or linen, and if we use it 
knowingly, to our present apparent gain, 


we do it 


y 
2 
| 
| 
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but to unmitigated loss in the long run 
The rusting of iron and steel is no new 
thing, but the general employment of it as 


a structural material is new and 


that 
time, but only for a day 


Carries 


with it the assurance we are not 


building for all 
Perhaps it is as well, for the fashion of 


our building changes and rapid deteriora 


tion gives us an excuse for reconstruc 
tion 

I wonder how much of Uncle Sam’s 
good money goes away in rust That 
spent tor building ships of war must 
largely go in that direction. The life of 


a warship is, I believe, only ten or a dozen 
years, or say a third of a generation, while 
two or three generations may be expected 
to pass away without any real fighting, so 
that we build many more to rust than to 
fight. What to 


posterity, say a couple of hundred years, o1 


will there be show to 
a thousand years from now, of one of our 
splendid ships of to-day, that cost through 
out, five or more times as much per pound 
? It be 
scheme to embed a typical ship of the day 
fill the solid 


cement and cover over the top with more 


as Corliss engines would a good 


in cement and inside with 


cement. If it is a good thing to provid 


reliable historical material, and if we owe 
could then tlatter 


ourselves that we had actually done some 


any duty to posterity, we 


good with one of our ships. 


TECUMSEH SwIFt 


Annealing Self-Hardening Steel. 
\merican Machinist : 


Edit 
Machinists in general take it for granted 


self-hardening steel cannot be an 


nealed, and, consequently, do not try to 


It they had been placed In a 
position, as | 


have been, where something 


ot the kind had to be done, they possibly 


would have gotten the same results 


\tter repeated and discouraging trials 
with different makes of tool steel, on a 
very particwar job, without getting the 
desired re sults, as the speed of the ma 


chine caused such a constant friction that 
it drew the temper of the dies, the thought 
struck me that if ordinary self-hardening 
he able 


I made inquiries 


steel could be annealed, | would 
to get what was wanted 
without any satisfaction to myself, and 
then started in on a little idea of my own 
I tool an old planer tool of selt-hardening 
heated it, 


wanted 


steel, and cut off the length | 
Reasoning that if it would harden 
in the air, keeping air from it would nat 
urally soften it, I prepared a piece of 1! 

inch pipe, 
screw on both ends 


8 inches long, with 


to 
I filled the pipe with 


caps 
steel and white sand and screwed on both 
caps, using a paste made of fire clay and 
water, applied to outside of caps, 
they the 
all air 


where 
joined pipe, in order to exclude 
I put the pipe in the fire, heating 
it thoroughly, a little hotter than ordin 
annealing 


the fire, 


Removing the pipe 


ary requires, banked 


and left it to cool off 
I took off the caps, and to my surprise 


found the steel was soft enough to drill, 
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I sawed it down through the 
made it 


mill or file. 
center hardened 
The 


had 


and into dies, 
them, and tried one in the machine 
that | 
annealing box made, ordered steel nearer 


the 


result was so satisfactory an 


size, and for two years have had no 


trouble with the machines Che annealing 


box made large 


was just enough to go 
into a small gas muffle whose cover over 
lapped the sides and ends, sand and clay 


being used as before. I start up 


muffle, heating box and all, to a 


ry 
heat, turn off the muffle, close up the 


holes with fire-clay and leave the box to 


cool. The result is even better than 


an open fire and pipe; so much so that 


plane them up in gangs on a fast running 


planer right down to size, which must be 
to the thousandth 


K. SreviNnson 


me difference of opin 
of these 


[There may be s 


regarding the explanation 


the 


Ed. j 


Ion 


resudts, but results themselves will in 


terest ail 


An Open Letter on the Attitude of Certain 
Organizations on the Union Labor Question, 
of Parry's 
Orleans 


echoes 
address at New 


and the latest 


Echoes and re presi 


dential continue 


to be heard,’ to reach us 1s 


in the form of an open letter written by 
FF. Du Brul, as Commissioner of the 
National Metal Trades Association, to 


Ralph M. Easley, 
National Civic 


editor Monthly Review 


Federation, in which letter 


Mr. Du Brul takes exception to certain 
statements and explains at some length 
the position of his own and other associa 
tions on the labor union question Phe 


letter Says 


“You state, reg 


Manufacturers, that the a 


sociation of 


sociation endorsed statements made by 


president New Orleans If vou can 
find any endorsement of anybody's stats 
ments in the minutes of that convention 
you will do more than the official re 
porter can do himeelf, and all of 

of that convention are on record in_ the 


minutes 


whatever 


“Whatever may be Parry's persona 
manner he 


Associ 


and in may 


of 


opinions, 


express them, the National ition 


Manufacturers is on record with a deela 
ration of principles and some resolutions, 
none of which are directed against the 
organization of labor as such. They are 
directed, and strongly so, against the 
vicious and lawless element in such. or 
ganizations 

“The National Association of Manufac 
turers is not an organization of employers 
as such, and of itself does not touch the 
labor question, excepting as it is affected 
by legislation. On the other hand, the 
association, by its acts, insists that. the 


vicious and lawless element should not be 
considered the true representatives of the 
great body of organized labor, and in de 
mus and lawless element 
attack 


nouncing the vici 


it cannot be considered as an on 


the organization of labor Certainly you 
cannot believe that the vicious and law 
less are an essential part of the organiza 
tion of vor. Why, therefore, put your 
self in the position of seeming to believe 
it by Ing as gos] truth the garbled 
press reports of a convention representing 
wo thousand matriotic manufacturer 
who specifically went « ecors 1 these 
partic 

Regat ¢ the Employers’ Associa 1 
of Day 1 dred vat iti here 
ig v be the pet 
ons of the pr lent of that orgwat 
you are wrong uming that it wa 
mashing If vou will take thi 
slight trouble to read the constitution of 
that orgat tion vill ‘ ist why 
was brought into being 

vow, reg ling the National Meta 
ides ot vhich | ve th 
honor » be Commissioner, | bee to deny 
your statement th rganization 
nore or |e hostile to the organization of 
labor hi reant on thsolutels 
hostile to egal cts, whether formed 
by workmen or employers, organized o1 


unorganized Because we do not choose 


to make agreemen with certain union 
you seem » consider us hostile to thei 
eXistence 

“We had an experience that has mad 


us chary of the present management of 
the Machinists’ Union Perhaps we are 
wrong in our position 1 | regard, but 
i oa number of case t recent date, in 
attempting to deal with the Machinist 
ly calit we have ind 
iS ble to do busine witl 
then \t vriting Rochester 
N. Y., there trike o na member 
h }) trike that cem to have beet 
Vo the w of tive Mploves 
t 1) emplover other 
the company to abolish the premin Sys 
tem nd » reduce the earning f then 
men Phe premium em has been in 
Operation tor two vears to the ereat sati 


mpany, but alse 


tits emploves In that case the official 
representatives of the Machinists’ Union 
of Rochester absolutely refused to submit 
the matters im d pute to a disinterested 
Board of Conciliation 

\fter mentioning other difficulties that 
seem impossible to settle amicably. the let 
ter Says: 

“On the other hand, conference are 
now gomg on in Pittsburgh, St. Louis and 


Chicago without strikes, which. it js hoped 


and believed, will result in amicable and 
equitable settlements 

“These things are not theories, but they 
are facts, and the natural feeling among 
the members. of the National Metal 


ades 


I \ssociation is that, until we have 
evidence that the management of the Ma 


chinists’ Union shows itself. by its acts, 


*This, 
& 


believe, is 


we 


the shop of W. P. 
Co. 
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to be such as the members of this asso- 


ciation can place confidence in, we had 
better not have another national agree- 
ment. On the other hand, this associa- 


tion is definitely on record as permitting 
agreements between its members and their 
employers, collectively, whenever the 
members feel that the collective manage- 
ment of their employees’ affairs is busi- 
ness-like and reasonable. 

“Now, referring to our periodical. It 
has been my aim and intention in publish- 
ing our monthly ‘Bulletin’ not to devote 
it to attacks on organized labor, but to 
devote it to denouncements of the evils 
that are now so prevalent with organized 
labor, and which | firmly believe can be 
removed only by an awakening of public 
sentiment. If you had read our ‘Bulletin’ 
as carefully as L shall read your publica- 
tion you would see every number 
articles dealing with the problems of con 
ciliation and arbitration, In the very first 
number, July, 1902, there was an exposi- 
tion of the satisfactory settlement of ma 
chinist matters in St. Louis last year.” 

Then tollows a list of articles of similar 
import that have been published from time 
to time, and regarding these the letter 
Says: 

“Now, if the printing of articles of that 
sort, together with other articles that con- 
demned the vietous practices of some 
unionists, are attacks on organized labor, 
[ suppose that we are guilty. 

“T beheve, with you, that ‘there is a 
common ground where employer and em 
ployee can meet with satisfaction and 
honor to each, and wherever, in my work 
as Commissioner of this association, [ find 
that a union involved with us is willing 
to deal fairly, | recommend as strongly as 
lies within my power that the employees 
be met more than half way. In Cinein- 
the National 


imbued 


nati prominent members of 


Metal 


the 1dea of fair dealing and conciliation, 


Trades Association, with 


after having fought through a bitter strike 


two vears ago, which would never have 
had the machinists’ officials in 
this city and elsewhere not) brought it 


about, have voluntarily and unasked con 
summated a reduction in the working time 
of the shops of the members here to fifty 
five hours per week, with no reduction in 


pay 
“In Cineinnati and in other places the 

local secretaries act very largely in’ the 

capacity of joint ‘social secretaries’ for 


members, listening to complaints of the 
and 
seeing to it that abuses unsuspected by 


workmen, hearing their grievances 


the employers are corrected. 


“I want to you, sir, that the 
membership of the National Metal Trades 


\ssociation aims to deal fairly and justly 


assure 


by all of their employees, whether organ- 
ized or unorganized. In this way we dif- 
fer from others, but we that the 
Coal Strike far, the 


highest authority in these matters, and we 


take it 
Commission is, so 


accept their good American dictum that 
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‘no discrimination shall be made against 
any employee because of his membership, 
or non-membership, in a labor organiza- 
tion,” and we stand ready to enforce in 
our shops their further dictum that ‘no 
employee shall be discriminated against by 
the members of a labor organization be- 
cause of his non-membership in such or- 


ganization.” If this is hostility to the 
organization of labor, then this associa- 
tion is not as hostile to organized labor 


as that commission, for we can never use 
language as strong as that commission's 
report. 

“Even during the heat of the general 
machinists’ strike of two years ago, when 


we adopted our present declaration of 


principles (every one of which has since 


been practically sustained the coal 


strike report), this organization there 


went on record as favoring conciliation 


between employers and employees in the 
following words: ‘In cases of disdgree- 


ment matters not covered by 


the foregoing declaration, we advise our 


coneerning 


members to meet their employees either 


individually or collectively, and endeavor 
to adjust the difficuities on a fair and 


equitable basis. Ino case of inability to 
reach a satisfactory adjustment, we advise 
that they submit the question to arbitra 
tion by a board composed of six persons, 
three to be chosen by the emplovee or em 
plovees. In order to receive the benefits 
of the arbitration the employee or em 
plovees must continue in service and under 
the orders of the employer pending a de- 
cision. In member refuses to 


Case ally 


comply with this recommendation he shall 


be denied the support of this association 
until it shall approve the action of said 
member. wish to say further that in 


no case has a member received support in 


which he did not endeavor to adjust his 


dithculties as above. 

“Now, Mr. Easley, do you think it fair 
to confound our hostility to illegal and 
unjust acts, with hostility to the principle 
of organization, a principle which we our- 
are daily preaching to the 


selves 


pir vers 


Varnish Before the Mechanical Engineers—The 
New Engineers’ Building. 

A large number of the local membership 
of the American Society of Mechanical 
Engineers are the poorer in not having at 
tended the last monthly meeting of the 
season at the house of the society on the 
evening of May 5. The announced topic 
was “The Technology of Artistic and In- 
dustrial Painting,” and the speaker of the 
evening was Prof. A. H. Sabin, a mem- 
\ better title for Pro 
fessor Sabin’s talk would have been paint, 


her of the society. 


oil and varnish, or even varnish alone, and 
this without the slightest derogatory sug- 
gestion. The speaker proved himself not 
only an expert full of special technical in- 
formation, with facility in imparting the 
same, but a man of wide general know!l- 
edge, a man of large caliber, and we could 
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not but think, to speak plainly, that it 
savored of imposition to ask such a man 
to waste his time and valuable discourse 
before “a beggarly account of empty 
benches.” 

Oil 
even for the purposes of the artist. 
are used because of the facility with which 


modern 
They 


paints are comparatively 


they can be applied, rather than for their 
intrinsic value, the earlier painters having 
used varnishes and earlier than that water 
colors. The peculiar action and properties 
of linseed oil were explained by the speak 
er. It hardens by oxidation instead of 
by evaporation, and when fully hardened 
is always more or less porous on account 
Varnish is appar- 
both 
The 


process of varnish making was quite min 


of its final shrinkages. 
ently more desirable in every way. 


for covering and for decoration 


utely described. Age seems to be an im 
portant feature in the resins employed for 
the best varnishes. Those from Africa or 
from the shores of the Baltic are so old 
that the trees which produced them are 
now extinet, and they often enclose in- 
to man, 


sects of species no longer known 
In the commercial manufacture of varnish 
a hundredweight or so ts heated in an 
iron vessel over a coke fire, the tempera 
ture of the material being carried up to 
zoo or even 800 degrees Fahr.. and while 
heated it is constantly stirred with an iron 
rod passed through a hole in the cover of 
the vessel. The stirring is continued un 
til all the lumps have disappeared, and oil 
is then added in different proportions, ac 
cording to the purposes for which the var 

This mixture is kept hot 

h 


and stirred for a long time, all the 


nish is used. 
detatls 
of the operations varying with the precise 


\fter 


describing the processes minutely and in 


materials and uses of the varnish 


t 


dicating the essential conditions to meet 


different requirements, the speaker read a 


translation from an old Latin writer de 
scribing in detail the making of varnish, 
and the close resemblance to the moderit 


The 


the art of 


way was most remarkable 


tians also practiced varnish 
making, and theirs also was very similar 
modern varnish in material and 
process. The 


were not spread with a brush but usually 


to the 
varnishes of the ancients 
with a spatula, or even were laid on and 
smoothed with the fingers. Some of the 
outer cases of the mummies in the Metro 
of Art 


practically 


pohtan Museum have a_ perfect 
identical 


The 


varnish upon them, 
with some of those now produced 
neat sketch of 
“varnish.” 


fe 


lecture was closed with a 
the derivation of the word 
beautiful Egyptian Berenice, 
the safe return of her husband. dedicated 
\rsinoe, 


the 


queen, 


her golden hair in the temple of 
had 
astronomer 


disanpeared from 


reported it 


and when it 
learned 
into the constellation 
The hair of 


tradition, 


altar 
transformed Corna 
Berenice 


Berenices. vellow 


became a and when certain 


voyagers found on the shores of the Bal- 
tic the hitherto unknown amber, they called 


Fs 
Ae 
| 
= 
ex 
= 
| 
rd 
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that berenice, and the name clung to the 
material through its transformations and 
adaptations. The Spanish name for var- 
nish to this day is berniz, which directly 
shows the relationship. In assimilating 
the word in other languages the “b” was 
changed to “vy,” and the other changes of 
spelling or pronunciation to our present 
word varnish easily followed. The ad- 
dress was highly appreciated by those who 
heard it, and perhaps still more interest- 
ing and instructive was the answering of 
questions and the interchange of varmish 
experiences. It came out, for instance 
that there is really no such thing as copal 
varnish, the word copal being a generic 
term, just as the word metal is. So-called 
copal varnishes are of various composition 
and a constituent frequently found in 
them is common rosin. 

It was scarcely possible to close the 


meeting without something being said 


about the gift of Andrew Carnegie, Pres 
ident Dodge and Secretary Hutton being 
of course full of it. Mr. Dodge spoke ot 
the remarkable little bit of paper which 
was handed around at a meeting of rep 
resentatives of the four national engineer 
ing societies and of the Engineers’ Club 
This bit of paper, after the formal enu 
meration of the titles in full of the several 
bodies addressed, contained but a single 
sentence: 

“Tt will give me great pleasure to give 
say, $1,000,000 to erect a suitable umon 
building for you all, as the same may In 
needed ANDREW CARNEGIE 

This sentence could seareely have been 
taken seriously with any other name in 
the world subseribed to it, but the one 
name carried full assurance. Mr. Dodge 
explained Mr. Carnegie’s intention some 
what more fully, but it really added littl 
The gift is entirely unconditional, and the 
confidence in the wisdom of the societies 
to best secure their own best interests is 
unbounded. The wish is that each society 
shall have for itself just what it needs and 
that the things that all use in) common 
shall he what will be most satisfactory for 
all. It is not at all suggested that there 
shall be any equal or formal apportion 
ment to each body, as it is understood 
from the first that they are not precisely 
alike in their needs. There is no sugges 
tion that Mr. Carnegie’s name is to be 
given to the building or in any way per 
manently connected with it. The matter 
had come up only quite recently and had 
come to a happy conclusion almost sud 
denly. The details of the scheme are t 
be carried along as rapidly as possible. A 
meeting of the joint committees had been 
appointed for May 7, and immediately 
after that it was expected that formal an 
nouncements would be sent out to all the 
members for suggestion and consent. 


Suit Against a Monopoly. 
We have previously referred to the 
high-handed action of the shoe machine 
trust and the measures it takes, not mere- 
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ly to compete with smaller builders, but 
to shut them out of the market entirely 
and ruin them. This attitude has resulted 
in suit being brought against them in 
Boston by a manufacturer. sues 
for $1,000,000 damages, claiming that 
his business as a manufacturer of shoe 
machinery, in which business he has about 
$300,000 invested, has been destroyed, and 
his property rendered useless by wrongtul 
and illegal acts of the United States Shoe 
Machinery Company—the trust 
is brought in the United States Court 
under an act entitled, “an act to protect 
trade and commerce against unlawful re 


straints and monopolies.” 


lron for Piston Rings. 
“Automobile” asks for a good mixture 
of iron for casting piston rings im siall 
sizes. This question was referred to our 
contributor, H. Palmer, whose reply 
will answer also another questioner, who 
asks whether piston rings should be hard 
er or softer than the cylinder which 
they are to run. Mr. Palmer say: 

‘In mixing irons for making castings 
for piston packing or rings It 1s we 
keep in mind that a hard packing will e1 
aeyvlinder. Hence a soft iron is necessary 
\lso, graphite is a lubricator; so a sott 
iron rich in graphitic carbon is preferred 
The above is the principle IT have worked 


on, and so far have had no cause to re 


The Wisdom Calendar. 
The Pratt & Whitney 
Hartford, are 


which begins with May 1 and on each 


Company, of 


sending out a calendar, 


daily leaf of which is a quotation trom 


the now famous book “Letters From 


Self-Made Merchant to His Son.’ by 
George Horace Lorimer Phe reading ot 
Corie ot these extracts each day ought te 


be good mental exercise and to stimulate 
the reading of the book—and that will I 
a good thing Phe chunk of wisdom for 


May 1 1s: 


truth by having to do business with har- 


“Some men learn the value of 
and some by going to Sunday school.” 


That for May 6 is: “Some men get an 
education from other men and newspapers 
and public libraries; and some get it from 
deo sn't 


professors and parchments—it 


make any special difference how vou get 


t ‘half-nelson’ on the right thing, just so 


you get it and freeze on to it.” 


It is stated that sixty vacht engines 
costing $1,000 each, for which the navy 
had no immediate use, were recently built 
at the New York Navy Yard merely to 
keep the machinists together and = em 
ployed until the building of the new wan 
ship could be commenced. It was thought 
that the cost of reorganizing the depart 
ment and of hiring and breaking in new 
men when wanted would have been great 
er than the cost of keeping the old force 
useless 


employed upon comparatively 


work. It is not to be supposed that any 


portion of the cost of these yacht engines 
will appear in the cost of the warship, but 
in a private vard it wouid certainly ap 
pear somewhere in the ultimate profit and 
loss The average shop proprietor will 
wonder whether some tools or other shop 


appliances which would have been cet 


tainly serviceable could) not have been 
built. It would be an exceptional shop 
manager, outside of the government set 
vier, who could not find a plenty ot w 

for increasing the shop facilities mm. as im 
this case, he had an opportunity to employs 


his men for their production 


\ movement is on foot in England tor 
the erection of a monument to Jolin Way, 
the inventor of the “fly shuttle” In every 
loom before his time the shutt 
passed or thrown through the warp trom 
one hand of the weaver to th the 
while in weaving wide fabrics two weav- 
Kav's invention a 


ers were required 


once quadrupled the effective worl 1 the 
weaver, and its introduction met great 
opposition \ mob broke into | Tartase 
and destroyed everything they could tind 
and he barely escaped with his It lis 


to-do manutacturer, but 


father was a we 


the son died in poverty and obscurity im 
France. and the location ot his Urave 
unknown Nevertheless, he was one of 
those who inaugurated the great indu 
trial revolution which changed the world 


from the manual to the mechani 


tem of labor. and his name deserves pet 
petuat n 
Phe latest name of the ol swindlers im 
Cleveland the “Osborn Onl ¢ 
and then letter-head) contam im 
ve pieture which suggest me of the 
photographs we have reeetved trom 
friend Osborn, wl writes “Echoes From 
the Oil Country” it hardly mn 
to sav. however, that he ts not connected 
th tl coneern in Cleveland, which 
hea th proposition to om ra 
low pri thre because ready 
in the viemity of the prospective ctim 
and they do not wish to ship it bacl 


Sixteen stockless anchors weighing 16, 
500 pounds each and six others werghing 
13,000 pounds each are being built at Che 
Pa.. 


old anchor, so useful as a symbol or for 


decorative purposes, is rapidly being 
robbed of its significance as suggested by 
familiarity. It is about time to drop the 
use of “red-tape” in our talk, as no one 
sees it any more In the courts the law 
papers are all held by rubber bands 


The newspapers are telling of a tool 
maker, Joseph Piper, of Hamilton, Ohno, 
who announces a marvelous new process 
of tempering steel. In an exhibition re- 
cently given by him, he is said to have 
exhibited a razor tempered by his process 
which he used satisfactorily for shaving 


after cutting off pieces of nails with if 


for the United States Navy The 
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The Union Engineering Building. 
Since our last issue went to press we 
have received a copy of a pamphlet which 
gives in full the plan of Mr. Carnegie for 
providing a union building for the various 
engineering societies and the Engineers’ 


Club. The first reports were somewhat 
contradictory, some having it that Mr. 
Carnegie was merely to provide the capi 


tal for the Engineers’ Realty Corporation, 
which should build the house and then 
rent it to the various organizations, while 


other reports stated the case as a gift out- 
right. The latter proves to be the fact, so 
far as the building is concerned, though 
the various organizations are to buy the 
ground, 

The Engineers’ Realty Corporation had 
already acquired two lots having a com- 
bined frontage of 50 feet on the south side 
of Fortieth street, overlooking the new 
public library site, and options have since 
been secured on five additional lots, ag 
the 


gregating feet in 
north side of Thirty-ninth street, the two 
plots abutting in the rear. On the former 


125 frontage, on 


the club house will be erected, and on the 
The 


latter will contain a large auditorium and 


latter the building for the societies. 


several smaller ones, a library, which we 
hope will in effect be a union library, 
though with individual ownership of the 
books, and suits of offices for the various 
societies. The plan is thus exactly the 
one which has been outlined in these col- 
umns in the past, although it is upon a 
far larger scale than we had ever dreamed 
would be possible. 

Mr. 


the Civil, 


addressed to 
Elec 


the 


Carnegie’s letter 1s 


Mechanical, Mining and 


Engineering Societies and to 
Engineers’ Club 


“It will give me great pleasure to give, 


trical 
It reads simply: 


one million dollars to erect a suitable 
the 


say, 
union building for you all as sam 
may be needed.” 

This, it will be seen, imposes no condi 
tions unless the words “for you all” are 
intended to mean for all or none—-in 
other words, that all the societies named 
come into the circle. In that 
there hitch. The Civil 


neers already own a fine building in Fifty 


must case 


may be a Eng 


seventh street, which was erected espe 


cially for them and which they may prefer 


not to leave, even should it be salable, 


view of its character, may be 


The Mining Engineers have no 


which, in 
doubtful. 
headquarters but a secretary's office, and 
have always preferred that plan, fearing 
that different would tend to 
localize the organization and prevent. its 


heing truly national 

The other organizations are ripe for the 
The the Mechanical 
Engineers is too small and is altogether 


change heuse of 
inadequate for the only occasions when 
it is really used by the society at large 

the annual meetings—and it has come to 
be clearly recognized that some change 
must be made in the near future. The 
Electrical Engineers for some years have 
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been trying in vain to raise the money 
wherewith to house their splendid library 
and are, no doubt, ready to accept help. 
The Engineers’ Club has also been trying 
to finance a new club house through the 
creation of the Engineers’ Realty Corpora- 
tion and has not, we believe, made flat- 
tering progress. 

So far as these societies are concerned 
are 


the conditions 


though even for them the case is not one 


very opportune, al- 
of clear sailing, and it is still less so for 
The fact 


that the societies are expected to buy the 


the Civil and Mining Engineers. 


land places serious obstacles in the way 
of the enterprise, as the interest charge 
on the purchase money will be so great as 
to increase their running expenses by a 
The Mechanical Engi 
neers are in the best position of all, as 
their 


serious) amount. 


considerable equity in 
the 
price, and it is well known that the prop 


they have a 
house, based on original purchase 
erty is not only salable but that a hand- 
some profit can be realized ‘over its orig- 
inal cost. 

The 


must pay heavily for the rental of their 


Mining and Electrical Engineers 
present quarters, while both the Civil and 
Mechanical Engineers have a considerable 
annual charge for the interest on mort- 
The savings 
due to wiping out these annual charges 


gages on their premises. 
will partially offset the new charges which 


they must assume, though there will still 


be left a considerable balance of addi 
tional expenses. 
We have faith to believe that a way 


will be found to overcome these difficul- 

ties, though it would be idle to deny that 

they exist and that they are serious. 
While the 


named are the only ones 


societies which have 


which are at 
present embraced in the enterprise, it is 
intended that the building shall be fitted 
The So 
Marine 


to accommodate others as well. 
Naval Architects and 
Engineers and the New York 
Club should obviously come within the 


ciety of 


Railroad 


circle, and probably also the Society of 
Heating and Ventilating Engineers. 

The influence which Mr. Carnegie’s gift 
will have upon engineering and upon the 
membership and prosperity of the societies 
is beyond estimate, and is not to be meas- 
ured by dollars nor by millions of them. 
It is by far the most creditable and ap- 
propriate thing of the kind which he has 
done. 


Hail to the star-spangled Scotchman ! 


The Report of a Committee of the American 
Society of Mechanical Engineers on the 
Metric System. 

The report of the committee appointed 
by the above named society to consider 
the metric system has been sent out to the 
membership with a request for an expres- 
sien of opinion on a series of questions. 

The report, together with its appendices, 
the paper of Mr. Halsey and the discus- 
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sion thereon, constitutes a very complete 
treatment of the subject—so complete, we 
fear, that not many will feel inclined to 
wade through it all. The report, in fact, 
seems to be afflicted with appendicitis, and 
the removal of a good share of the ap 
pendices at least would be an improvement 
to it. 

The committee, which is composed of 
James Christie, of the Pencoyd Iron 
Works, chairman; Geo. M. Bond, William 
Kent and Fred J. Miller, found themselves 
able to agree on the following points: 

1. Legislation designed to compel the 
exclusive use of the metric system is not 
desirable. 

2. We believe that such legislation 
could not be enforced in any event, so far 
as transactions between private individ- 
uals are concerned. 

3. The general government has _ the 
power to specify the system to be used in 
its own work and business, and can re 
quire that work done for it by contractors 
shall conform to any specified measure 
ments or weights. 

4. The government cannot compel any 
one to bid upon its specifications. 

5. Recognizing the well settled fact that 
the consumer does and must pay all neces 
sary costs of production, we believe that 
if the government specifies such dimen 
sions as will materially increase costs of 
production, the government and not the 
bidder will have to pay such increased 
costs, it being self-evident that a bidder, 
not compelled to bid, will not bid except 
at a price which will afford him a profit. 

6. The bill now before Congress is in 
tended to make the use of the metric sys 
tem compulsory in the several departments 
of the government, but it cannot make it 
compulsory in private transactions. 

>. We believe there is no force in that 
class of arguments which consists in tak- 
ing integral dimensions in one system, 
translating them into equivalent and there- 
fore fractional dimensions in the other 
system and then making comparisons. 
Such arguments can be made as strong for 
the one system as for the other. 

All four members of the committee sign 
this much of the report, but on pretty 
much all other points they do not agree, 
and Messrs. Christie and Miller on one 
side and Bond and Kent on the other pre 
sent the respective arguments, pro and 
con. Some of these arguments do not 
seem to be consistent with the points 
agreed to. For instance. taking points 
mean, if they mean anything, that all the 


and 6 together, it is clear that they 


members of the committee believe that no 
manufacturer doing work for the govern 
ment after the proposed law, or any other 
possible law. may be in force, would he 
put to any expense not fully paid for by 
his customer—i. ¢., the government. And 
vet certain appendices to this report seem 
to be inserted for the purpose of giving 
the impression that manufacturers will 
suffer hardships if the proposed law is 
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passed. In due course the vote of the 
members will be recorded, and after that 
is done those who believe in the superior 
ity of the metric system and that we 
should be better off if we were to adopt tt, 
will no doubt go on working for its adop 
tion as before, while those who believe the 
contrary, together with those who have 
not and will not take the trouble to in 
vestigate the matter, and whose inertia 
must be overcome before any change of 
this nature can be made, will oppose it. In 
the end. as we have often said before, the 
metric system will come into use by grad 
ual steps in that direction, each step being 
taken because it is in One way oF anothet 


advantageous to the person taking tt 


Commercial ‘ War.” 

At the annual dinner of the Iron and 
Steel Institute of Great Britain, at which 
Andrew Carnegie was espe cially honored, 
Premier Balfour uttered sentiments which 
will. we think, meet with a hearty re 
sponse from people who are in the habit 
of taking a broad view of things and of 
looking a little below the surface The 
cable dispatches credit him with saying 
that he distrusted profoundly the current 
creed that the prosperity of one nation 
meant the adversity of another. Commet 
cial rivalry and collision of interests be 
tween employer and employed were abso 
lutely insignificant, he said, when com 
pared to the great community of interests 
in production and _ scientific research. in 
which these rivalries ought to be lost and 
forgotten. Industry should |x regarded 
as an international affair, not as interna 
tional rivalry, but as international friend 
ship. The more they could bring them- 
selves to regard industry in that light the 
more he was convinéed each individual 
community in the country would be pros 
perous 

We have always deprecated the militant 
view of international trade and the talk 
of “commercial invasions,” industries 
“driven to the wall.” “desperate struggles 
for supremacy,” etc., as though no goods 
could possibly be sent from one country 
to another in answer to the demands of 
trade without injury to the country re 
ceiving them. We _ believe that cheap 
transportation by land and sea is a bless 
ing, not a curse, and that international 
trade is the great civilizer and remover of 
international jealousies misunder 
standings If we are to take the other 
view, then we must regard as enemies of 
humanity all those who are engaged in 
perfecting steamships and reducing the 
cost of ocean freights, and must place mn 
the same category all those who send ma 
chinery abroad to be used there in the pro 
duction of goods 
Report of the Mosley Industrial Commision. 

We have received a copy of the report 
of the above named commission of work 
ingmen’s representatives, which, our read 


ers will remember, made an extended tour 


through this country last tal The re- 
port is very voluminous, comprising 279 
&x10-inch pages. Each of the twenty-two 


members gives a general account ot his 


observations and conclusions, with detailed 
replies to a fixed set of forty-one ques 

No adequate abstract a re 
port is possible in the space le im 
these columns We shoul veve re 
mark that the cabled pre atches 
have shown their usual degre ft accuracy 
in reporting the conclusio t at least 
one of the members, Mr. G. N. Barnes 
of the Amalgamated Society ot I-ngineers 
Thes despatel tated that Barnes 
deseribed the general condition 
here as “hell with the lid oft he tact 
is that he repeated these time-worn words 
between quotation marks and im their orig 


inal significance as descriptive of the 
smoky atmosphere of Puittsburgl 
In view of the general impression which 


prevails both here and abroad, the an 
swers to question No. § are perhaps as m 
teresting as any This question read 
‘Does the American workman do more or 
less in an hour on the average than the 
Enelish workman?” 
question (san ewhat abbre Virite d in some 
ases) are as follow 


By P. Walls. of the National Federa 


tion of Blastturnacemen We failed to 
find ocular evidence of thi \merican 
workman running at high pressure With 
better appliances — the \merieat does 
more.” 

By J Maddison, of the Friendiv Society 
of Trontoundcers ‘lL have come to the 


conclusion that — the American molder 
turns out something like 25 per cent. more 
work than the English molder. Ten per 
cent. may be said to be due to extra effort 
and the other 15 per cent. to better facili- 
ties.” 

By James Cox, of the Associated [ron 
and Steel Workers: 


ness with less physical exertion, conse 


“Greater productive- 


quent upon greater adaptability ot machin 
erv and labor-saving appliances.” 
By G. N 


Society of Engineers: “I should say that 


Barnes. of the Amalgamated 


more work per hour is turned out, but 


qualitative as well as a quanti- 
another 


there 1s 
tative efficiency.” reply. to 
question Mr. Barnes said: “Greater out 
put is, I believe, almost entirely due to 


more machinery compared with hand 


work.” 

By D. C. Cummings. of the Tron and 
Steel Shipburlde rs’ and Boiler Makers’ 
Societv: “T unhesitatingly sav no.” 

By \lex Wilkie of the Associated 
Shipwrights’ Society: “By those from 
whom we made inquiries, many of whom 
have worked both in_ thi ountry and 
America, we were assured that they 
worked no harder in the American ship- 
vards than thev do in the British vards 2 


By Robert Holmshaw, of the Sheffield 
Cutlery Council: “The American work- 


harder than 


man does not actually worl 


> 

q 

{ 


710 
the English workman in an hour, yet his 
output in certain branches of the cutlery 
trade is greater, because of the improved 
conditions under which he works.” 

sy T. Jones, of the Midland Counties 
Trades’ Federation: ‘No comparison. 
They work under different conditions.” 

By T. Thomas Ashton, of the Opera- 
tive Cotton Spinners: “My impression 1s 
that there is little difference when 
they are employed under similar condi 


very 


tions.” 
By W. H. Wilkinson, of the Northern 


Counties Amalgamated Associations of 


Weavers: “I do not think there is much 
difference.” 

By W. B. Hornidge, of the National 
Union of Boot and Shoe Operatives: 


” 


“Should say yes. 
By G. T. Lapping, of the Amalgamated 
Society of Leather Workers: “The Amer- 
ican workman produces more in an hour 
on the average.” 
By H. R. Taylor, of the 
Bricklayers’ Society : “More, but the work 


Operative 


is of a different character, generally much 
rougher.”’ 
By M 


tion of Operative Plasterers: 


Deller, of the National Associa 
“The Amer 
ican workman in my trade undoubtedly 
covers more ground than we in England 
do, but the quality is very inferior.” 

By Hl. Crawford, of the General Union 
of Operative Carpenters and Joiners: ‘In 
every shop [T went into the great majority 
of the men had worked in the old country. 
and their opinion was that they did not 
work so hard in America as in England 

By Harry Ham, of the National Amal 
gamated Furnishing Trades’ Association: 
“More: but this is accounted for through 


the assistance of machinery.” 

By W. Dyson, of the Amalgamated Pa 
per Makers’ Union: “There is very little 
difference between the two countries. The 
working at 
lasting hustle aseribed to American work 


high pressure and the ever 


shops ts a myth and exists in imagination 
only 

By C. W. Bowerman, of the London 
Seciety of Compositors: “As general 


rule they do not appear to work harder, 
if so hard, although the hours of labor are 
somewhat longer than those prevailing in 
this country.” 

By Geo. D. Kelley, of the Amalgamated 
Society of Lithographic Printers: He does 
little. if but he 
facilities generally provided in 


any, more, has greater 
than are 
this country.” 

By W. Coffey, of the London Consoli 
dated Society of Journcymen Bookbind- 
ers: “T did not observe any evidence of 
the high pressure that is said to prevail 
in American workshops.” 

sv W. C. Steadman, of the Parliamen 
tary Committee of the Trades’ Union 


No.” 


Congress: 


Geo. W. Scott, consulting engineer, has 
removed his offices from “The Rookery” 


to 1301-2 Security Building, Chicago. 
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New Engineering Building for the University 
of Pennsylvania. 

Plans have been drawn ior a new Engi- 
neering Building which is to be erected by 
the University of Pennsylvania at Thirty- 
third and Locust Philadelphia. 
The building is to be 160 by 300 feet, with 
It will be 


streets, 


a rear wing of 40 by 50 feet. 
three stories high, with a basement, and 
the 128,000 


aggregate 


will contain in 


Exhaust 
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ing rooms, library, museum, etc. It is to 
be ready for occupancy by the fall of 1904, 
and is expected to provide facilities which 
are equal to any in the country. 


Some New Things. 

THE AMERICAN KEROSENE ENGINE. 
This is a vertical two-cycle engine, the 
general principle of whose operation re- 


quires no explanation. The cylinder be- 


Oil Inlet 


Oil Tank 


American Machiniet 


THE AMERICAN KEROSENE ENGINE, 


It will contain 
cement testing, physical testing, hydraulic, 
mechanical, electrical and other 
tories, foundry, wood and iron working 
and forge shops, lecture, class and draw- 


square feet ot floor space, 


labora- 


ing full of fresh air, as the piston rises 
this air 1s compressed and a charge of oil 
is sprayed into and mixed with it, and the 
charge is ignited by the heat of the igniter 


chamber above the cylinder head. There 
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is no mixing of combustible with air until 


the ignition is intended to take place. The 
energy for the stroke being furnished by 
the combustion, the piston is driven 
through the return stroke, when the ports 
are uncovered and there is an escape of 
the products of combustion and a 
scavenging inrush of fresh air. There is 


a shait governor which controls the throw 
of an eccentric which drives the oil pump, 
thus 
Primus kerosene torch is used for heating 


providing efficient regulation. \ 
up when first starting, and a hand lever is 
provided for operating the oil pump to fill 
The this 


is claimed to be odorless in 


the delivery pipe. exhaust of 


engin and 
visible when running in normal good con 
dition, and a mutiler is provided to kill the 
The 

Company, 250 East 
New York City. 


noise of the exhaust. Manhattan 


Transit Forty-eighth 
Street, 
BLUEPRINT 


COPYING MACHINE 


The 


brought 


Pittsburg Blue Print Company has 


out a new automatic controller 
for their blueprinting machine, which has 
illustrated The 


lamp is now lowered and raised through 


been in our columns. 
the glass cylinder by a small electric mo 
tor, 


the 


the lighting of the lamp, the speed, 


reversal and the stopping of the mo 


tion and of the light being all automatic 


1 he 


machine is also self-contained 


Technical Publications. 
Standard Sections.” 


Engineering Standards 


“British 


the 


Issued by 


Comunittee 


Nine &3gx15-inch pages. The D. Van 

Nostrand Company, New York. Pric« 

$1.00 

These tables are the result of the at 
tempt which was inaugurated in /:ngland 
some time ago to standardize rolled sec 
tions of structural steel The resulting 


standards are supported by the Institutes 


of Civil, Mechanical and Electrical Engi 
neers and by the Institution of Naval 
Architects and the Iron and Steel Inst 

tute The standardization of these 

tions has been long delayed in Great Brit 
ain to the considerable loss of British in 
terests. The present standards have a for 


midable backing and should therefore be 
come established in practice more rapidly 
than is the ¢: 


thing~ 


commonly ise with such 


“Experiments on the Flexure of Beams.” 


By A. FE. Guy. 122 5§34x8-inch pages. 
with 31 illustrations. The D. Van Nas 
trand Company, New York; Crosby, 


Lockwood & Son, London. Price $1 25 
This book is a republication of the ar 
Mr 
1) our columns during the early 
It 
that by an extended series of experiments 
the had the 7 
failure of beams when so long as to give 


ticles by Guy which were first pub 


lished 


part of last year will be remembered 


author discovered laws of 


way by buckling after the manner of long 
columns. More than this, these laws were 


connected by a formula which showed that 
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Euler's formula for long columns is in 
reality the fundamental formula for long 
the 


determined 


beams as well as long columns, and 
limiting 


within which beams fail as they are as 


proportions were 


sumed to do by the usual formulas and be 


yond which they fail by buckling.  W< 
said at the time the articles were pub 
lished that these results are nothing less 
than brilliant, and we repeat it now. They 
open a new chapter in the subject of the 
strength of beams, and the experiments 
will, we believe, come to be looked upon 


The interest taken in the ex 
the fact 


as classical. 


periments was indicated ly that 


numbers them were 


fact 


our back containing 


exhausted, and_ it this 


led 


promptly 


Is 


which has to their republication in 


book form 


By action taken at the Milwaukee meet 
ot of 
Machinists practically all employees of a 


ing the International Association 


machine shop may now become members 


of the association. Heretofore only skilled 


men could belong—men who were consid 
ered to be competent machinists 

At the Milwaukee meeting of the Intet 
national Association of Machinists a man 
named Seigle. who was a delegate from 


New York, was charged with being a spy 
in the employ of the National Metal 
Trades Association, and is reported to 


have made a confession to that effect. 


Personal. 
Mr. Miner left on the “New York,” 
May 6, to enter the employ of Schucharat 
& Schutte, 


grinders 


on 


as a demonstrator of Landi. 


Charles Kirchoff, editor of the Jron 


will present a paper before the Franklin 
Institute of Philadelphia Thursday even 
ing, May 14, at 8 PL M. on “The Utiliza 
tion of Blast Furnace Gases for Power 
Purposes.” 

Edward Huber has withdrawn from the 
firm of McCrosky & Huber, of Cincinnati 
manufacturers of adjustable reamers, with 
which he has been connected for the past 
three vears, and has taken a position as 


intendent in charge of 1] 
force at the elec 
Bullock lect 
Company, Cincinnati 


lated 


assistant super 


trical establishment 
of Manufacturing 


the 


the ric 
Be fore 
Huber was 


the 


entering 


above firm for several 


years asso with Bullock com 


pany 
It that William 
been appointed Dean of the L. C 


Is announced Kent has 
Smith 
College of \pplied Science, of Syracuse 


Mr. Phila 


delphia and is a graduate of Stevens In 


University Kent was born in 


stitute of Technology. He was editor of 


the dmerican Manufacturer and 
World 1877 to 1879, has been mechanical 
engineer and superintendent various 
iron, steel and boiler concerns, and an in 


dependent consulting engineer. Since 1895 


he has been associate editor of Enginee 


1 


ican Institute of Mining Engineers, 


Vews. He is Amer 


\met 


a member of the 


ican Society of Mechanical Engineers, and 


has been a prolific contributor to ther 
transactions. He is the author of various 
works. including “Strength of Materials, 
“Streneth of Wrought Tron and Chain 
Cables” and “Kent's Engineer's Pocket 
Book.” 


Commercial Review. 
New York, Monday, May 


Manufacturers of machinery 


TT. 

ire indulg 


ing in considerable speculation nowaday 
as to the prospects of trade during thr 
comme sumimet naturally be 
spected, the spirit of hopefulness pet 
vading the trade is of the most) pro 
nounced kind, although here and there 
machinery merchant can be found who 
doesn’t view the outlook through such 
Tose colored spe ctacles 

Opinion is pretty strong that im many 
departments of the machinery industry 
there has been a falling off in trade during 
the past month, Of course there will al 
wavs be found some who cannot be 1 
cluded thi statement Phese are 
mostly confined to the large houses, wl 
seem to be always consulted when any 
business in their lines is going the round 
But the smaller concerns, who are in the 
majority in the trade, and who have t 
hustle for all the business they get, say 
that orders have been | plentiful during 
the past month than they have been at any 
time this year 

oul issue we alluded to this fact 
and made some comments which retlected 
rade opimiot coneerning it We bring 
the matter up again, because there are 
some who interpret it as an indication that 
misiness is lable recede a little during 
the lew month 

It ca put down for a certamty, how 
ver, th machinery men who expre 
themsel ve t] ha 1are gre ly 

he minorits Among the generalit 
nutact rel lie fecling 1 that 

1 het nery ndu ry wil 
prevail | ere vo cla who « ny 
tenaciously t ew, they 
manufactures of machn 


electrical equipment 

\mong the former consid rable is leare 
ft propes nder wav wl ch will eall f 
orders for machine tool ! large scale 
ind whiel ire ce n ench the trace 
during the In connection 
mention is made of the equipments for 
many large machine shops which are me 
ing mmpletion It 1 als pomted out 
that railroads will figure largely the 
market for tools in the next few month 
Front a conservative source we are 
formed that the trade has not wakened t 
a proper realization of the business that 
will undoubtedly emanate from this dirs 
tion, Just when it will materialize cannot 
be learned. “But when it does,” remarked 


hy 
; 
4 
| 


“and whether it is during 
some time this year, you 
Then 


our informant, 
the summer or 
will be surprised at its dimensions.” 
it is asserted that never in the history of 
the trade has the substitution of new and 
improved. tools for old and coarse ones 
a more extensive scale 
than that the 
prospects of still greater activity in this 


been conducted o1 
recently, and never were 
department more bright than now. 
Electrical machinery manufacturers look 
for a busy summer season, because of the 
advance information they have received 
concerning the extension of street railway 
systems and the establishment of lighting 
Orders the 


fair to plentiful, 


plants. from former source 
bid there is 
1 


scarcely a section of the country that does 


for 


not furnish news of trolley lines about 


to be extended. Capitalists seem to take 


kindly to such schemes, and are always 


willing to invest wherever there is a like 
that 


increasing in 


hhood of a fair 


the 


return, contending 


country is so rapidly 


population, especially from immigration, 
that the street transit industry has great 
possibilities. Considerable talk is also 
heard about new lighting plants, but the 


probabilities are that the majority of the 
orders wall not be 
fall, 


tools are also expected to ofter 


forthcoming until early 
in the Shop installations of motor 
driven 
some excellent business. 

In boilers, engines, and machinists’ sup- 
plies, the summer outlook is looked upon 
favorably, although in the first two men- 
there the 
same snap to trade recently that was no- 


tioned industries hasn't been 


ticeable a short time ago. Labor troubles 
are put down as having had a great deal 
to do with this state of affairs, although 
m some well iniormed quarters there is a 
belief that the relation which these occupy 
to present and prospective trade is exag- 
gerated, 

But during the sum- 
mer months will be lively or dull, manu 


whether trade 


facturers of machinery can felicitate 
the fact that they 


enough orders on their books now to keep 


themselves on have 
their plants fully occupied for that period 
What is more, there is not a single branch 
of the machinery business to which this 
statement cannot be applied. As long, 
therefore, as machinery men can look for- 
the circum 
stances, speculation as to the developments 
it will bring forth need not be attended 
with any great apprehension. 


ward to future under such 


Manufacturers of electrical machinery 
Will be glad to learn that Mayor Low has 
approved the bill 


session of the legislature, empowering the 


passed at the recent 


New York Central Railroad to change its 


motive power from steam to electricity 


on its lines from the Grand Central Depot, 


New York city, to Croton, N. Y . a dis- 
tance of about fifty-two miles. The bill 
now goes to the Governor, whose ap 


proval of it can be counted upon beyond 
a seintilla of doubt. It is estimated that 


the work would cast 


about $25,000,000, of 
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which over $6,000,000 will be expended for 
equipment. It is said that the necessary 
specifications have been completed, so that 
they will for the 
trade, when the Governor has been heard 


trom. 


practically be ready 
The trade is anxiously awaiting the 
specifications, and some spirited compe- 
tition can be expected when they are 1s- 
sued 

The John Bertram & Sons Co., Dundas, 
Ont., manufacturers of machine tools, has 
substantially increased the salary of all 
its employees, the increase averaging fully 
ten per stated that Dundas 
now enjoys the distinction of being the 


As one il- 


cent. It 1s 


highest paid town in Canada. 
lustration of the results attending the ef- 
forts of Canadian manufacturers to meet 
the increasing demand for skilled labor in 
Canada, we quote as follows from a letter 
the John Bertram & 
“There is a marked 


of April 25, from 
Sons ‘Co.: 


of European mechanics, particularly from 


influx 


Great Britain. We started here a few 
days ago eight Scotchmen and yesterday 
four Englishmen, and expect start 


twice that number during the next month. 
We are also getting men from Buffalo and 
What we = are 
working for at present is to procure from 


other American cities. 
fifty to one hundred more men, which will 
bring our pay list well over the 400 mark. 
\nd vet we are not more than started in 
the race.” 

Dealers in) second hand material in 
New York State, especially in the major 
and minor metals, are affected by three 
laws signed by Governor Odell last week. 
One of them requires that they be licensed 
after July 1, 1903; another makes it a mis- 
demeanor to purchase “junk” of any kind 
from a child under sixteen years of age, 
and the third makes it a criminal offense 
to buy property stolen from a_ railroad, 
gas, telephone, or telegraph company. 

The Crocker-Wheeler Company report 
that them 


have been marked by an absence of large 


orders recently received by 
propositions, but their smaller orders have 
been as large in point of volume as at. any 
time during the past few months. 

The 


nati, 


Lunkenheimer Company, Cincin- 
that on the 


precedented demand for their well known 


report account of un- 
line of brass and iron steam. specialties 
their 
Machine tools 


they have been compelled to increase 
foundry output 50 per cent. 
of the most improved type are being in 
stalled in various departments as fast as 
they can be obtained 


Samuel T. Williams, mechanical en 


gineer, is now located at the Fireman's 
Building, Baltimore, Md. His business 
has grown so great, that three machine 
shops are now domg his work for him 


He is 


for a rolling mill, preparing plans for a 


now building two large jib cranes 


250 horse-power plant, and has several 


large contracts in process of negotiation. 


Wells Bros. & Co., Greenfield, Mass., 
say they are busy and that the outlook 
is. for continued good business. They 
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store at 56 Reade 
their 


have just opened a new 
street, New York city, 
intention to carry a large stock of goods. 
Mr. Andrew J. Boyd will be the manager. 
CHICAGO MARKET. 


where it is 


MACHINERY 


The Illinois Steel Company has pur- 
chased boilers to the extent of 20,000 
horse-power for the contemplated im- 


provements at the plants at South Chicago 


and Joliet. The Sterling Company secured 


the order. Two other orders secured by 
the same boiler maker were one for 16,000 
Lorse-power at St. Louis and one for 
12,000 horse-power at Detroit, both for 


the development of electrical power. 
The above transactions are a fair illus- 
tration of the present Western market for 


power. There is much large work in 
sight and much has been closed during the 
past month. The Allis-Chalmers Com- 
pany now has on its order books about 


300,000 horse power, the largest amount 
April 


of any preceding month, 


in its history. Orders secured i 
exceeded those 
surpassing March this year, which to the 
end of that date was the record breaking 
the April 


large blowing 


period. In business in- 


cluded many engines, in- 
cluding two pairs 44 and &4, 84 and 84x60, 
for the National Tube Company, McKees- 
QOX00, 
Pitts- 


Shoenberger 


port, Pa.; two 50 and 96, 96 and 
the National Steel 
burgh, Pa for 
Works of the Wire 
Pittsburgh; two for the Car- 
four for 


for Company, 


two the 
American Steel and 
Company, 
negie Steel Company, Pittsburgh ; 
the Jones & Laughlins Steel Company, 
Pittsburgh, Pa.; the Wheeling 
Steel and Iron Company, Wheeling, W. 


two for 


Va. Among the recent buyers of Corliss 
engines from this company were: James 
M. Arnold, Chicago, one 16x36: Grand 
Rapids Veneer Works, Grand Rapids, 


Mich., one 32x48; Construction Company 
of America, New York, two 20 and 40x42; 
Charles Pope, Chicago, one 12x36 and one 


18x36: W. A. Jones Foundry and Ma- 
chine Company, Chicago, 14x36; National 


Biscuit Company, New York, one 20x42; 
Match Company, Cal., 
one 32x48; Highland Park Manufacturing 
Company, Charlotte, N. C., one 34 and 
64x60; Valley Oil Mills, Memphis. Tenn., 


Diamond Chico, 


one 18x36; Harbison-Walker Company, 
Pittsburgh, one 22x48. The Augsburg- 
Nurnberg gas engines, which the Allis- 


will 
Mil- 


Chalmers Company will manufacture, 

be built at the West Allis plant. near 

waukee 

For small units of power there has been 


during 


\pril a slight Jull as compared 


with the first three months of the year. 
But the view that is taken of the situation 
by most makers is that this lull is only 
temporary and that May business will 
show a decided betterment. or least 
some improvement in the volume of busi 
ness. Although in some lines of manu- 


facture productive capacities have now in- 


creased sufficiently to provide for current 


wants, there are other branches where an 


indefinitely large expansion opens up. 


gas wv 
| 
i 
3 
5 
; 
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Among these may be mentioned the 
cement industry, the demand for which 
continues sharply ahead of production. A 
large amount of power is going into that 


industry. 


Quotations 
New York, Monday, May 11. 
New York Northern 


Southern irons for nearby delivery are as 


prices tor and 


follows: 
Northern: 


.. .$21 50 @$21 75 
POO; 2 . 19 75 @ 20 25 


Southern: 
No. 1 
No. 2 
No. 3 
No. 4 Foundry..... 


Foundry... .. 21 50 @ 21 75 


Foundry. . 20 50 (a 20 75 


Foundry. . 10 50 (@ 19 


19 00 fa 19 25 


far Tron—Base sizes—Refined brands, 


mill price on dock, upward in car 


load lots. Smaller quantities from. store, 
2.1§ (@ 2.30C 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 1oc. and up 
ward. 

Machinery Steel — Base sizes — From 


store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 1434 (a 


1sc.: electrolytic, 1434 @15c.; casting, 
14). @ 14%4C¢. 

Pig Tin—In 5 and 
New York, 30.10 @ 30.30c. 
4.3712¢C. 


5.60 (a! 5.75c¢. 


10-ton lots, f. 0. b. 
Pig Lead for carload lots 
Spelter 
Antimony — Cookson’s, 754 (@ 778C. 


brands, (a 


Hallett’s, 634 @ 7c.; other 
634¢. 
Lard Oil—Prime City, 81@84c., ac- 


cording to brand and quantity, ranging 
from one barrel up to large lots. 


Manufacturers. 


The Bartels Brewing Company, 
N. Y., will build an annex. 


Syracuse, 


It is proposed to enlarge the Sayre shops 
of the Lehigh Valley Railroad. 
Company will erect 
Berkeley, Va. 


The American Cement 
a large cement plant at 
A plant of the Paper & Bag 
Company at Elkhart, Ind., has been burned. 
Peter J. Chamberg, of Port Chester, N. Y., 
will build an ice plant at Oyster Bay, L. I. 
A new and larger furnace will be built by 
the Wheeling (W. Va.) Iron & Steel Company. 
Dewitt C. Hadeock, of Oneida, N. Y., is 
promoting a water power development scheme 


Consolidated 


The I’ttsburg Vaive & Fittings Company is 
building an addition to its pliant at Barber 
ton, O. 

The Brockton (Mass.) Gaslight Company 
has acquired land for the ultimate extension 
of its plant. 

Plans have been made for two new struc 
tures for the Excelsior Needle Company, Tor- 
rington, Conn. 
100x92 feet, is 


Mohr Com 


An eight-story building, 
about to be built by the “John 
pany,” Chicago, Ill. 


AMERICAN MACHINIST 


made to 
copper 


Alterations and additions will be 
the plant of kord Brothers & Co., 
smiths, Philadelphia, Pa. 

The Faribault Minn.) 
contemplates enlarging its 
cans of corn a day 

Thos. F. MeBride, of 
purchased property on 
with a view 

The general 
new factory for 
turing Company, 


Canning 
plant 


Company 
by 30,000 
capacity. 

Clinton, N. Y., has 
the Oriskany Creek, 
to a power plant. 

been let for a 
Manufac 


contract has 
the Central 


Cleveland, ©. 


Brass 


rhe Eclipse Machine Company, of Wilming 


ton, Del. has been incorporatea to manufac 
ture machines ; capital, S 100,000, 
The American Locomotive Company pro 


Dunkirk, N. 2., a steel foun 
dry to employ about 600 hands 


poses to build at 


A four-story building, GOx1LOO feet, will be 
added by the New York Insulated Wire Com 
pany to its plant at Wallingford, Conn 


The workshops of the Russian Locomotive 


& Gun Works, Kharkoff, Russia, have been 
burned. The loss is estimated at S500,000. 
John Brigas & Co., paint manufacturers, 


have let a contract for a manu 
building, {4x64 feet, four 


Lioston, Mass., 
facturing stories 

The Klots Throwing Company, contemplates 
tripling its silk plant at Fredericksburg, Va., 
if the necessary number of 
had. 

The Howell & King Company, Pittston, Pa., 
brewer, is making preparations to enlarge its 
plant. A 
plans. 

The MeAuley Heating Apparatus Company, 
of Pittsburgh, 
make and sell heating 
S25 000 

The Coffeyville (Kan.) Vitrified Brick & 
Tile Company has purchased a plant at South 
Denton, Tex., which it will rebuild at 
expense, 


operatives can be 


new boiler-house is included in the 


has been incorporated to 


apparatus; capital, 


large 


A new factory building is about to be buiit 
at the plant of the Hfollands Manufacturing 
Company, gas burners, vises tools, 


Erie, Pa. 

The Lyon Metallic Manufacturing Company, 
Chicago, remove. the latter part of this month, 
to their new building, 18 South Ann 
that city. 


street, 


The Stowell Manufacturing & Foundry Com 
pany, South Milwaukee, Wis., has completed 
additions to the malleable iron plant and ma 
chine shop. 


The Improved Faucet Manufacturing Com 
pany, of Altoona, Pa., has been incorporated 
in Delaware to manufacture patent 
capital, $125,000. 


faucets 


The contract has been let for the erection 
of a one and two-story pipe bending and ma 
chine shop, about 60x140 feet, for WL 
Mitebe!! Co., Philadelphia 


Contracts have been awarded for the 
tion of a new factory of the Cincinnati Mill 
ing Machine Company, Cincinnati, O., to be 
built on Spring Grove avenue. 

A silk mill is 
hamton, N. ¥ by a new concern to be called, 
we understand, the Chenango Silk Mill. 
Hartley, of Scranton, Da., is 


about to be built at Bing 
John 
manager 


An addition, 52x85 feet, three stories, for 


storage and 
built at the Atlas Refinery of 
ark, N. J.) Machinery 


will be 
New 


cold pressing purposes, 


oils, ete., 


will be installed 


A contract has been let for a 40x70 foot 


three-story addition to the plant of the 8S. L 
& G. ogers Company, manufacturer ot 
silver plated ware, at Wallingford, Conn 

The Studebaker Brothers Manufacturing 
Company, wagon and carriage builder, South 
tend, Ind., is making financial arrangements 


providing for an extension of its business. 


Manufacturing Com 
will 
planing mill 


The Iiviand 
pany, bar and office fixtures, Chicago, 
four buildings, including a 
and a dry kiln, all four stories high, at 
of about 


Keenan 


erect 


a cost 


The Devils Lake Improvement 
lrevils Lake, N. 
vow 


Company, ol 
is tiguring on a 250 horse 
high speed 


direct}, 


power boiler, a horse powel 
kilowatt 


Lake 


xeneratol 


engine and a 
f. o. b. Devils 


Miscellaneous Wants. 


tdrertisements will be inserted under this 
head at 25 cents a line, cach insertion Copy 
should be sent te reach us not lat than sat 
morning fo the issue 
addressed to our care il he for 


warded 

Grant. Gears, Soe upper corner, 
free G. Smith, Columbia, Pa. 
Wal.M.Wks.,Waltham, Mass 
Wks., Cincin., © 
Mayer, M. E 


page 


Caliper cat 
Punches & dies 
Cincinnati Pat 
Gieo. M 


Patterns 
Experimental work 
Monadnock, Chicago 


Drawings, 
Ashland ‘bool Ceo., 


patterns and moedeis to ordet 


Ashland, Ta 


Will buy or pay reyalty for good patented 
machine or tool tox «MER. Macu 

Light and tine mach'’y to order; models and 
elec. work specialty, E.O. Chase, Newark, N. J. 


designed and con 
Sole Cutting Ma 


machinery 
Wellman 
\lass 


Automat 
structed by the 
chine Co... Medford, 

Wanted Air compressor, 
hand, steam driven, 400 en. ft 
MACHINIS! 
Wanted 


new ol second 
capacity BOX 


Competent managers, superinten 


dents and foremen, James Brady, Room J, 
2oth bloor, 220 Broadway vew York 
Special and light machinery, models; sub 


press and blanking aies a specialty, also fine 


tool work Box 250, Waterbury, Conn 
Designing auto. mach'y tools for inter 
changeable work a specialty > drawings made 


New 
cents for 

and 


llaven, 
blueprint 
water pipe, 
Allegheny, 


at moderate prices tox 4s, 
Machinists Send 10 
table of I Ss. S. steam, 
giving tapping sizes. Eb 
Wanted 
medium 


iis 


jobbing work on 
machinery and 
S. Rapid- Fire 


Contract and 
and heavy weight 
parts; prompt detivery 
Gun & Power €o., Derby, Conn 

A No, 1 salesman or manager, living in or 
around New York, who wishes to give up the 
road can do better at home. For particulars 
I. ©} Box 12, Madison Square, New York 

Draftsmen desiring occasional extra’ busi 
ness in line with drafting, state where regu 
arly employed ; contidential Address Edwin 
Guthrie, Corcoran Building, Washington, LD. ¢ 
know of an establishment that 
special and manufacture on 
pencil sharpening machine; inter 
work required A. V.. care A. M 


I desire to 
can make 
contract a 


changeable 


tools 


Wanted Short) contributions by practical 
power plant engineers for a publication for 
steam engineers; illustrated when possible 
Technical Publishing Co., Burns Bldg, De 
troit, Mich 


“Screw Cutting Simplified, Direct and Com 
pound’ ; compiled and for sale by C. LB. Sands, 
11S Eleanor st., Vhiladelphia, guaran 
tee thorough knowledge of screw cutting to all 
purchasers ; price 50 cents 

Wanted—To correspond 
vil-country mechanic and 
some capital, who might 
working interest in a growing and 
manufacturing and jobbing foundry 
chine shop business Address “Ohio 
care AMERICAN MACHINIS4 


For Sale. 


with a 
business 
desire to 


practical 
man, wita 
acquire a 
successful 
and ma 
River,” 


For Sale An established and = successful 
machinery manufacturing business in a town 
of 10,000 inhabitants; modern brick build 
ings, fine water power, good shipping facili 


tles, ete.) satisfactory reasons for 
grand opportunity to the right party who can 
invest not less than S100,000 after the fullest 
investigation Address “Machinery Manufac 
turer,” care AMERICAN MACHINIS1 


Wants. 


Situation and Help Advertisements 
under this head Rate 

for cact tnhsertion thout sia 
line No advertisements under 
cepted, and no advertisements 
The cash and copy should he 

us wot later than Saturday 


selling; a 


only in 
line 
words make a 
two lines a 

abbreviated 
sent to reach 
morning for 


serted cents a 


‘ 
— 
— 
4 
‘<4, 


cnsuing week's issue, Answers addressed 
may specify names to which their replies are 
not to be forwarded; but replies will not Ie 
If not forwarded they will be de- 
Original letters of 
recommendation 


indicates present 
address of advertiser, 


Situations Wanted. 


Position as foreman, small die and tool de 
partment, by experienced mechanic; expert at 


Norwich, Conn, 
superintendent, 
head draftsman, now with a well-known firm, 
builders of metal-working machinery. 
tox LOS, AMERICAN MACHINIST. 

superintendent, 


IS years’ practical experience, manufac 
turing a specialty. 
Mechanical engineer possessing ability, be 
sides a high-grade technical education and an 


AMERICAN MACHINIST. 


Engineering Agency, 
10 Monadnock Block, Chicago. 
MASSACILUSETTS. 

Thoroughly competent foreman wishes posi 
tion making foundry ) 
AMERICAN MACHINIST, 


molding machines. 


AMERICAN MACHINIST. 


with wide experience, desires respon 
sible position about 


chine tools, wishes position to improve in de 
shop experience. 
heavy and light tools, thorougnly 


to correspond with parties wanting 


AMERICAN MACHINIST 


Position as superintendent 


AMERICAN MACHINIST. 


superintendent, 
perience, good organizer and cost 
larger capacity 


desire for change. 


Machine designer, 
dress Box 63, AMeRICAN MACHINIST 
Draftsman, on detail 


Wants position, 


work, desires change : 
years’ drawing-room, 5 years’ shop experi 
Box 266, AMERICAN MAcCHINISI 

familiar with machinery, mill 


by experienced mechanic, competent to 


AMERICAN MACHINIST. 


superintendent, 
experienced in mod 
interchangeable 
could add a good pay 
references from past and present em 


emploved, would change ;: 


work, also brass goods ; 


active engineer, 
engineering and 
coemistry, experienced in aetail 
veloping inventions, competent 

oughly familiar with modern shop practice and 
capable of turning out 
and cheaply, desires steady en 


manutacturing, 


AMERICAN MACHINIST 


PENNSYLVANIA. 

Mechanical and electrical draftsman with 
shop and office practice, at present holding re- 
sponsible position, is open for engagement as 
chief draftsman or designer; South or South 
west. Box 273, AMERICAN MACHINIST. 

Superintendent of power plant desires to 
make a change; am posted on machine shop 


electrical equipment in either alternating or 
direct current, laying out construction and 
operation, Address Box 287, Amer. MACH. 


A high-grade engine machinist, served regu 
lar apprenticeship, years of experience, disen 
gaged July is open to engagement; nothing 
but high-grade automatic engine shop consid 
ered; Pennsylvania or Illinois preferred. Ad 
dress “Engine Machinist,” care AM. Macu. 

WISCONSIN, 

Position as shop superintendent, by practi 
eal man, in shop doing general job work in 
mining and sawmill machinery, engine and 
air-compressor work; I am at present located 


in Wisconsin. Reply Box 267, AMer. Mact. 
Help Wanted. 
ILLINOIS, 
Draftsmen for all classes of work; over 


200 actual vacancies for technical men in all 
parts of U. S.; 5,000 positions filled in 10 
years. Engineering Agency, 19 Monadnock 
Block, Chicago. 


We are constantly increasing the scope of 


our work and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies. 
Address Allis-Chalmers Co., Lock Box No. 


1065, Chicago. 
MARYLAND. 

Machinists Wanted: Experienced milling 
machine hands, lathe hands and general 
hands on jig and fixture work: 54-hour, open 
shop: no strike: small and medium size work ; 
mention place of present or previous employ 
ment and state fully regarding experience and 


ability. Ott. Mergenthaler Company, Balti 
more, Mad. 
MASSACHUSETTS. 
Wanted-—Machinist) for lathe work, also 


for office, also toolmaker on cut 
Boston Gear Works, Boston, Mass 

Machinists wanted; good, all-round men on 
special automatic machinery ; good pay and 


young man 
ter work. 


steady work. Apply to L. rr. Fales, Walpole, 
Mass. 

Machine blacksmith wanted in a job shop 
near Boston: one who can run a lathe; good 


pay to a good, handy man: also wanted, mill 
ing machine hands. Box 205, Amer. Macu. 
Draftsmen wanted; experienced men only, 
on special tool design for light, interchange 
able work of very highest character. Address, 
stating full experience, references and salary 
expected, Box 274. AMERICAN MACHINIST 


MICHIGAN, 

Wanted A first-class man to take a respon 
sible position in a modern machine manufac 
turing plant, in a desirable city of one of the 
Middle States; must have had experience in 
manufacturing sewing machines, gun work or 
some light, high-grade machine manufactur 
ing: must be familiar with the most advan 
tageous ways and means of manutacturing by 
the use of modern, up-to-date machinery, tix 
tures and methods: a man ot ability and char 
acter, who has had experience and is a good 
anager of men, who is systematic, broad 
gage and knows how to get results, cam secure 
a good, permanent position; state age. experi 
ence, references and salary wanted. Write full 
particulars to Box 268, Amen. MACHINIST. 


NEW JERSEY. 
Wanted Experienced watch factory ma 
chine shop foreman; state age, experience, 


ete. Address “Foreman,” Amer. Macu 


Wanted —~Lathe and planer hands for night 
work on heavy machine tool work; good 
Wages to good men. Apply to The Pond Ma 
chine Tool Company, Plaintield, N. J. 


eare 


Foreman of machine shop wanted to take 
charge of operating one department of a rock 


erushing plant in New Jersey: must have had 
considerable experience general machine 


work 


and tull charge of at least twenty-five 
men: give names of shops in which vou 
have worked and length of time in each place. 
also full personal references; replies without 
full details will not be noticed : wages six dol 
lars (86) per day. Address “Cement,” Orange, 


NEW YORK. 

Wanted good wood 
state age and experience, 
Co., Seneca Falls, N. 


makers ; 
Mfg 


pattern 
The Goulds 


Wanted— All-round draftsmen; writing, 
state age, references salary expected. 


Eastman Kodak Company, Rochester, N.Y. 
Wanted ‘Two first-class mechanical drafts 


men, with 2 or 3 years’ experience; give full 
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particulars and salary expected. Address Box 


242, AMERICAN MACHINIST. 
Wanted—First-class lathe hands, all-round 
machinists and toolmakers ; steady work : 
good pay. Hf. Franklin Mfg. Co., Auto- 
mobile Dept., Syracuse, N. Y. 
Foreman diemaker with wide experience, 
progressive and who can produce dies for 


sheet metal work at competitive prices. Ad 
dress, with particulars, Box 260, AM. Macit. 
Wanted— By independent company in Great 
er New York, a good executive foreman to take 
charge of machining and assembling parts for 
steam pumps. Box 275, AMer. MACHINIST. 
Wanted—A foreman foundryman to give in- 
struction in a technical school (New York) 
for a period of three weeks in June; should 


be a man between 25 and 50 years of age, 
with broad experience. Address ‘Teacher, 


care AMERICAN MACHINIST. 

Wanted—A mechanical and manufacturing 
superintendent with technical experience, for 
a large firm in central New York employing 


400 to 500 men; state age and experience : 
only bright and aggressive men need apply 


Box 265, AMERICAN MACHINIST. 


Machinists wanted in a small manufactur 


ing town, one hour's ride from New York 
city ; wages $2.50 per day of 9 hours: time 
and a half for over time; factory employs 


about 300 men; has been in existence over 20 
years, during which time it has never reduced 
wages or laid off men for lack of work; spe 
cial inducements will be offered desirable men 
at this time; state nationality, age and ex 


perience for past 5 years. Box 200, Am. M. 


OHTO, 
Wanted—Lathe hands, planer hands, vise 
hands, milling machine hands; good wages 


and steady work. Apply to the TLarris Auto 
matic Press Company, Niles, ©. 

Wanted— Two good draftsmen, familiar 
with machine tool detail work: men whe 
have experience in construction preferred. Ad 
dress Cincinnati Milling Machine Co., Cincin 
nati, ©. 

Wanted Lathe designer, one who has had 
a number of vears’ experience in the design ot 
good, up-to-date lathes, and one who has good 
practical ideas; this position holds out an un 


limited future for a good man; give experi 
ence, age, ete. Address “Cincinnati,” care 


AMERICAN MACHINIST. 


Wanted—An all-round machinist to aet as 
superintendent in a shop, in Cincinnati, doing 
light manufacturing and special work and em 
ploying between 20 and SO men; applicant 
must be capable of overseeing machine and 


Vise work and must have had experience as 
foreman of both; a good opening for an ener 


getic and up-to-date young man. 
ing age, whether married and references 
(which will be treated strictly confiden 
tial), Box 278, AMERICAN MACHINIST. 


Apply, giv 


PENNSYLVANIA. 

Experienced mechanical draftsman wanted 
permanent employment assured to rapid and 
accurate draftsman. “Mill Work,” care A. M 

Machinists——First-class lathe men and en 
gine builder; steady work; permanent situa 
tions to right men. Call or address Keystone 
Driller Co., Beaver Falls, Pa. 

Wanted First-class fitters, experienced on 
vertical boring and turning mills: good wages 
and steady employment. Colburn Machine 
fool Company, Franklin, Pa. 

Wanted—-A foreman 
ing tloor in shop 
speed engines : 


for erecting and test 
building high and medium 
give details of experience, age, 


nationality and pay expected. Box 226, A. M 
We are constantly increasing the scope ot 
our work, and invite application for posi 


tions from first-class patternmakers, moiders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company. 
East Pittsburgh, Pa. 

First-class, experienced mechanical drafts 
men wanted at once; some of them acquaiit 
ed with electrical work; those with shop ex 
perience preferred. Apply, by letter, to Chiet 
Draftsman, Box 911, Pittsburg, 
stating experience full and giving refer 
ences, 

Wanted reliable superintendent for a 
factory manufacturing a light iron and sheet 
metal specialty : applicant must be ambitious 
and have had experience in handling and de 
veloping men: a technical sheet iron worker 
preferred : give reference, experience and sal 
ary expected. Box 284, MAcHIINIS1 


RHODE 

First-class tool or model makers on light. 

high-grade machinery. Taft-Peirce Works. 
Woonsocket, R. e 


ISLAND. 


WISCONSIN 
Wanted —Competent machine and bench 
hands. The Kempsmith Mfg. Co., Milwaukee, 
Wis. 
An experienced crane salesman repre- 
sent us on the read: to a man suited to our 
needs an excellent opportunity is offered; ap- 


, 
714 
4 
CONNECTICUT 
aes with large manufacturing concerns with a 
ed view of obtaining a leading position. Box 
Mechanical engineers want positions; we 
have investigated their recerds and refer- 
ences we can furnish competent men for all 
toss 
Wanted Situation as boss polisher: 1S 
vears’ experience best reference, W. E. &., 
Mechar draftsman and practical me 
coring ye, would like 
41S, 
MICHIGAN. 
man, by thoroughly practical machinist : 
large experience with men and work ; good 
organizer, manager and executive; highest 
reference, would consider taking stock in 
ae first-class company as part salary. Box 279, 
NEW HAMPSHIRE 
ieee Blacksmith, first-class tool dresser, desires 
change within New England. Box 245. A. 
NEW JERSEY. 
Position superintendent or assistant 
ive 
ex 
un 
is 
Ad 
and furnace work, wishes position the 
vicinity of New York Box 280, AM. 
Wanted Position as foreman patternmaker 
handle 
men and work to advantage Box 277, 
AMERICAN MACILINIST. 
shop and drawing-room experience; AL me 
chanic: first-class references. Address) Box 
Se 
reli 
ern 
ing line 
pPiovers \ Pr. oO. B N k 
gagoment with progressive concern in’ New 
York city. Address Box 270, Macu., 
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plications treated contidentially. Pawling lished Johannesburg company representing ing up specifications for and figuring upen 
Harnischfeger, Milwaukee, Wis. American manufacturers; age about 24-25: 0 induced draft plants, boilers, compressors, en 

good technical education, quick at_ figures, gines, structural iron) work, machine tools, 
‘ APRICA, willing to learn, conversant with American pumps and general mine supplies > answer in 

South Africa.—Wanted—A young man to. business methods and engineering practices full detail, giving exact experience and refer 

go to South Africa in employ of well-estab- | and preferably having had experience in draw ences tox USS, AMERICAN MACHINIS4 
e 
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Belt Filler 


Schieren & Co., Chas. A., New 
York. 


Belting, Leather 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Schieren & Co., Chas. A., New 


Shults Belting Co., St. Louis, Mo. 

Belting, Rubber 

ag Belting & Packing Co., New 

Rubber Mfg. Co., New 
York. 

Belts, Polishing 


Barr, II. G., Worcester, Mass. 


Bending Machinery, Plate 
Hilles & Jones Co., Wilmington, 


Del, 

Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 


New York. 
New York. 


Bement, Miles & Co., 
Watson-Stillman Co., 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear 
Cincinnati, O. 

Reade Mehry 


Blocks and Tackles 
See Hoists, Hand. 


Cleveland, O. 


Blowers 

Am. Gas Furnace Co., 

Buffalo Forge Co., Buffalo, ; 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Exeter Mach. Wks., Exeter, N. H. 

Blue Print Macuines 

Keuffel & Esser Co., New York. 

Pittsburg Blue VDrint Co., Pitts- 
burg, Da. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Boilers 

Chandler & 
apolis, Ind. 

Ilawley Down Draft Furnace Co., 
Chicago, 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 


Taylor Co., Indian- 


Bolt and Nut Machinery 


Acme Mehry. Co., Cleveland, O. 

Detrick & Hlarvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Maines Mach. Co., Philadel., Pa. 

Pratt & Whitney Co., Hartford, 


Conn. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Books, Mechanical 


Baird & Co., Henry Carey, Phila- 
delphia, Pa. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 
Wiley & Sons, John, New York. 


Boring and Drilling Ma- 
chines, Horizontal 


Rockford, 
& John, 


Ill. 
Rock- 


Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal 
timore, Md 
Draper Mach. Tool Co., Worcester, 
Mass. 


Fosdick Mach. ‘Tool Co., Cincin- 
nati, O. 
McCabe, J. J., New York 


Newton Mach. Tool Wks., Phila 
delphia, Va. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Mach. Tool Co., Springfield, 
Mass. 

Lement, Miles & Co., New York. 

setts Mach. Co., Wilmington, Del. 


Brown & Zortman Mehy. Co., 
Pittsburg, Pa. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Iairbanks Co., New York. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 


Cleveland, 


Carborundum 
See Grinding Wheels. 


Castings, Die Molded 
I'ranklin Mfg. Co., Syracuse, N. Y. 
Castings, Steel 
Christensen Engineering Co., Mil- 
waukee, Wis. 
sonia, Conn. 
Uniform Steel Co., Rahway, N. J. 
Centering Machines 
tement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
Phoenix Mfg. Co., Hartford, Conn. 
Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London. Conn. 
Woodward & Rogers Co., Hart- 


ford, Conn. 


Centers, Planer 


Fay & Scott, Dexter, Me. 
New Haven Mfg. Co., New Haven, 


Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Reed Co., F. 


Chains, Driving 


toston Gear Works, Boston, Mass. 
sridgeport Chain Co., Bridgeport, 
Conn. 

Federal Mfg. Co., Cleveland, 0. 

— Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Worcester, Mass. 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worcester, 


Mass. 
Mach. Tool Co., R. K., 


Le Blond 
Cincinnati, O. 

Potter & Johnston Mach. 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co, F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 

oO 


Ohio. 
Windsor Mach. Windsor, Vt. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford. Ct. 


Provi- 


Co., 


ce. 


Goodell-Pratt Co., Greenfield, 
Mass. 
The E. Horton & Sons Co., Wind- 


sor Locks, Conn. 
Modern Tool  o., Erie, Pa. 


Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co.. Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford. Ct.° 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The FE. Horton & Son Co., Wind 
sor Locks, Conn. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., D. b&., New 
London, Conn. 


Chacks, Scroll 


Whiton Mach. Co., D. bL., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 


‘Clocks, Watchman’s 


Nanz & Co., H., New York. 
Clutches, Friction 


Caldwell, Son & Co., Il. W., Chi 
eago, Ill. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

*atterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney 
Conn. 

Smith, F. L., Franklin Talls, N. H. 

Compound, Boiler 

Harris Oil Co., A. W., Provi.> R. 1. 


Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 
City, B. J. 

Compressors, Air 

Blanchard Mach. Co., 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 


Ilunter, 


Co., Hartford, 


Loston, 


Christensen, N. A., Milwaukee, 
Wis. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Gray-Blaisdell Co.. Bradford, Pa. 

Ilerron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 


Jacobson Mach. Mfg. Co.. War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-HTammer Mfg. Co., Mil- 
waukee, Wis. 

Coping Machines 

Long & Allstatter Co., Hamilton, 


Ohio. 
Correspondence Schools 
See Schools, Correspondence. 
Coanterbores 
Slocomb Co., J. T., Provi., R. I. 


Countershafts 
Builders’ Iron Fdry., Provi., R. I. 


National Machine Tool! Co., Cin- 
cinnati, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 


Counting and Printing 


Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 


Caldwell & Son Co., H. W., 
cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 


Chi 


Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Patterson. Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Cranes 


a 2 Hoisting Mach. Co., N. Y. 

City. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Crane & Car Co., Cleve- 
land, ©. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Lane Mfg. Co., Montpelier, Vt. 

Ni'es-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Ilarnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Vhiladel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crank Pin Turning Machine 


Underwood & Co., H. B., Phila- 
delphia, Va. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


cur, 


Obermayer Co., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 


ford, 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 
N. 2. 
Standard Tool Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Conn. 


Cuatting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, I. 

Davis Mach. Co., W. P., 
ter, N. ¥ 


Co, 


Gage & 
City, 


Provi- 


Roches- 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Wks., Phila- 

delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Cutting-off Tools 
Armstrong Bros. Tool Co., Chi- 


eago, Ill. 
Tool Holder Co., 


©. &. Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Cyclometers 
Veeder Mfg. Co., Hartford, Conn. 


Diamond Tools 
Steel Set Diamond Co., New York 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Hay-Budden Mfg. Co., Brooklyn, 

Perkins Mach. Co., So. Boston, 
Mass. 

Wold & Co., Torris, Chicago, Ill. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Maines Mach. Co., Philadel., Va. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 


Obermayer Co., S8., Cincinnati, O. 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 


Drawing Instruments 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Rarnes Co., W F. & John, Rock- 
ford, Il. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila- 


delphia. Pa. 
Hisey-Wolf Mch. Co., Cinecin., O. 
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- Drilling Machines, Multiple 
Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New 

Bickford Drill & Tool 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 


York. 
Co., Cincin- 


Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 


McCabe, J. J.. New York. 
Marshall & Huscharc Mchry. Co., 
Chicago, III. 


National Automatic Tool Co., 
Dayton, O. 
Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles Tool Works Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


| Parker Co., Chas., 


Drills, Center 


Pratt & Whitney 
Conn. 

Slocomb Co., J. T., 
Rn. I 


Co., Uartford, 


Providence, 


Drills, Rail 


Bement, Miles & Co., New 
Niles Tool Works Co., New 


York. 
York. 


Drills, Ratchet 


Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 


Dust Collectors 
AlVington & Curtis 
inaw, Mich 


Dynamos 

Cc & C Electric Co., New York 

Christensen Engineering Co., 
waukee, Wis. 

Commercial Electric 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. 


Mfg. Co., Sag 


Mil 


Co., Indian- 


| Eck Dynamo & Motor Co., Belle 


Woodward & Rogers Co., Hart 
ford, Conn. 

Drilling Machines, Pneu- | 

matic 

Chicago Pneumatic Tool Co., Chi 
cago, i 

Cleveland Pneu. Too! Co., Cleve 
land, 0. 

Phila. Pneumatic Tool Co., Phila 


delphia, Pa. 


Railway Appliances Co., Chicago. | 
Ill. 


Rand Drill Co., 
Standard Ky. 
Louis, Mo. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mech. Tool Co., Springtield, 
Mass. 

Bement, Miles & Co., New York. 


New York. 
Equip. Co., St 


Bickford Drill & Tool Co., Cin 
ecinnati, O. 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co.,.Cincin., O. 
Ilarrington, Son & Co., Edwin, 
-Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill. 
Mueller Mach. Tool Co.. Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 
York 
Reade 


Mehry. Co., Cleveland, O. 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart 
ford, Conn 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, ©. 

Barnes Co., B. F., Rockford, Il 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Rarr, H. G., Worcester, Mass. 

Rement, Miles & Co., New York. 

Brown & Zortman Mehry. Co., 
littsburg. Da. 

Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. P., Roches- 
ter. N. 
Dwight Slate 
ford, Conn 
Fairbanks Co., 


Mach. Co., Hart 


New York. 


Fosdick Mach. Tool Co., Cinein 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., 
Hoefer Mfg. Co., Freeport 
Le Blond Mach. Tool 

Cincinnati, ©. 
McCabe, J. J.,. New York. 
Marshall & Huschart Mechry. Co., 

Chicago, II). 

Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 


Boston, Mass. 
Ill. 
Co., B. 


nn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Too! & Supply Co., 
York. 
Sibley & Ware, South Bend, Ind. 
Washburn Shops, Worcester, 
Mass. 
Whitney Mfg. Co., Hartford, Conn. 
Woodward & Rogers Co., Hart- 
ford, Conn. 


IJoward Iron Wks., 
| Morse, 


| Sprague Elec. 


ville, N. J. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O 


Mechanical Appliance Co., Mil 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 


Ss 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Co., New York. 

Star Dynamo Works, Jefferson 
City, Mo 

Storey Motor & Electric Co., Har 
rison, N. J. 

Tr'umph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg. ©o., 
Pittsburgh, Pa. 


Electrical Supplies 

Commercial Electric Co., 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Storey Motor & Electric. Co., Har- 
rison. N. J. 

Triumph Elee. Co., Cincinnati, 0. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa 


Indian 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa 

Curtis & Co. 
Mo. 


Phila 


Mfg. Co., St. Louis, 
tuffalo, N. 
Williams & Co., VPhila., Pa 


Emery Wheels 


See 


Grinding Wheels. 


| Emery Wheel Dressers 


Calder, Geo. H., Lancaster, Ta. 


Enclosures, Tool-room 
Merritt & Co., Vhiladelphia, Da 


Engines, Automobile 


Olds Motor Works, Lansing, Mich 


Engines, Gas and Gasoline 


Bay State Gas Engine Co., Bos 


ton, Mass. 
| Foos Gas Eng. Co., Springfield, O 
| Middletown Mach. Co., Middle- 
town, 
Mietz. August, New York. 


| New Era Iron Wks., Dayton, 0. 


| 


Olds Motor Wks.. Lansing, Mich 
Regal Gasoline Engine Co., Cold 

water, Mich. 
Struthers-Wells Co., 


Warren, Va. 


Engines, Steam 


Buffalo Engine Co., Buffalo. N. Y. 

| Chandler & ‘Taylor Co., Indian 
apolis, Ind. 

Frick Co.. Waynesboro. Pa. 

Rand Drill Co., New York. 


| Struthers-Wells Co., Warren, Pa 
| Fans, Electric 


New | 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 
Wis. 


Sprague Flec. Co.. New York. 


| Western Electric Co., Chicago, Tl. 


Westinghouse Elec. & 


Mfg. 
Pittsburgh, Pa. 


Co., 


Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Feed Water 
Purifier 
Hawley Down Draft Furnace Co., 

Chicago, Ill. 


Heater and 


Files and Rasps 
| Barnett Co., G. & H., Phila., Pa. 
Iiammacher, Schlemmer & Co., 
New York. 
| Nicholson File Ca, Provi., R. 1. 
| Patterson, Gottfried & Hunter, 
| Ltd., New York. 


| Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N. Y 


Roches 


Fillers, Oil Can 


The Winkley Co., Hartford, Conn 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Mass. 

Jenkins Bros., New York 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 
Chicago Flexible 
cago, Ill. 


Shaft Co., Chi 


Forges 
Luffalo Forge Co., Buffalo, N. Y. 
Miner & Peck Mfg. Co., New 
Ilaven, Conn. 
l’atterson, Gottfried & 
Ltd., New York. 
Forgings, Drop 
Billings & Spencer Co., Hartford, 
Conn 
M‘ner & Veck Mfg. Co., New 
Ilaven, Conn. 
Wyman & Gordon, 
Mass. 


Ilunter, 


Worcester, 


Fergings, Hydraalic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 


Hay-Budden Mfg. Co., Brooklyn, 

Wyman «& Worcester, 

Mass. 


Gordon, 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Vhiladel., la 

Whiting Foundry Equip. Co., Hat 
vey, Ill. 

Farnaces, Coal and Oil 

Buffalo Forge ie. Buffalo, N. ¥ 

Ilawley Down Draft Furnace Co., 
Chicago, Ill 

Jacobson Mach. Mfg. Co., War 
ren, Da. 

Obermayer Co., S., Cincinnati, O 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y., City 

Chicago Flexible Shaft Co., Chi 
cago, I}! 

Furniture, siachine Shop 

New Lritain Mach. Co., New Brit 
ain, Conn. 

Gages, Recording 

Ihnistol Co., Waterbury, Conn 

Gages, Standard 


Brown & Sharpe Mfg. Co., 
dence, I 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., T., 

Starrett Co., L. 


Prov., R. 1 

Athol, Mass 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Gear Cutting Machinery 


Becker-Brainard Milling Mach 
Co., Park, Mass 
Bickford Drill & Tool Co., Cin., O 


Brown & Sharpe Mfg. Co., Provi 
dence, 


Dwight Slate Mech. (o., Hartford, 


Conn 
Fellows Gear Shaper Co., Spring 
field, Vt. 


Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 


Newton Mech. Tool Wks.. Phil., Pa. 


Niles Tool Works Co., New York. 
New 


Whiton Machine Co., D. E., 
London, Conn. 


Gears, Cut 


Bilgram, Ilugo, Philadelphia, Pa 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Drovi 
dence, R. I 

Fawceus Mach. Co., Pittsburgh, Pa 

Fellows Gear Shaper Co., Spring 


field, Vt. 
Gleason Tool Co., Rochester, N. Y¥ 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Ilarrington, Son & Co Edwin, 
Philadelphia, 
Horsburgh & Seott Co. The, 
Cleveland, © 
Syra 


New Process Raw Hide Co., 
cuse, N, 


Nuttall Co., R. D., Pittsburgh, Pa 


Patterson, Gottfried & Hunter, 
Ltd., New York 
Philadelphia Gear Works, Vhila 


deiphia, Va 
Sawyer Gear Wks 
Simonds Mfg. Co., 
Gears, Molded 


Cleveland, 
Pittsburgh, Va 


Caldwell & Son Co., H. W., Chi 
cago. Il! 
Franklin Mfg. Co., Syracuse, N. Y 


Greenwald Co., lL. & E., Cinein..O 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago, 
Til. 
Faweus Mech. Co., Pittsburgh, 
llorsburgh & Scott Co., Cleveland, 

Ohio 
New Process Raw 
cuse, N 
Nuttall Co., 


Ilide Co., 


Syra 
R. D., 
Gears, Worm 


Albro-Clem Elevator Co., 
phia, 


Pittsburgh, Da 


Philadel 


Faweus Mach. Co., Pittsburgh, Pa 
Morse, Williams & Co., Phila, l’a 
Nuttall Co., Pittsburgh, Pa. 


Simonds Mfg. Co., Pittsburgh, Pa 


Graphite 

Dixon Crucible Co., 
City. N. d 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., S., Cincinnati, © 


Jos., Jersey 


Grinders, Center 


Heald & Son, L. S., Barre, Mass 


llisey-Wolf Mach. Co., Cincin., O 
Grinders, Cock 
Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 


Adams Co., Dubuque, Iowa 


Automatic Mach. Co., Greentield, 
Mass 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 


dence, R I 
Cincinnati Milling Mach, Co,, Cin 
ecinnati, © 
Garvin Machine Co., New 
Norton Emery Wheel Co., 
ter, Mass 
Pratt & Whitney Co., 
(Conn 
Rivett-pock Co., 
Woodward 
ford, Conn 


York 
Worces 


liartford, 


Mass 
Ilart 


Boston, 


ver 
Rogers Co., 


Grinders, Dise 


tesly & Co., Chas. IL, Chicago, 
II! 
Gorton Mach. Co., Geo., Racine 
is 
Iroquois Mach. Co... New York. 


Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
is. 
Heald & Son, L. S., 
Standard 
Washburn 
Mass 
Wilmarth & Morman Co., 


Rapids, Mich. 
Grinders, Tool 
Barnes Co., BK. F., 


Iarre, Mass 
Tool Co., Cleveland, O 
Shops, Worcester, 


Grand 


Rockford, Il 


Barnes Co., W. F. & John, Rock 
ford, Ill 
Barr, Hl. G., Worcester, Mass 
Co., Provi 


trown & Sharpe Mfg 
dence, R. I 


Diamond Mach Co., Provi., R. I 


Gisholt Mach, Co.. Madison, Wis 

Landis Tool ©o., Waynesboro, Pa 

Modern Tool Co., Erie, Va. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. C'o., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 


field, © 


Throop Perforating Co., Buffalo, 


Whitney Mfg. Co., Hartford, Ct 
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Grinding Machines 


Brown & paren Mfg. Co., Provi- 
dence, 

Builders’ Foundry, Provi- 
dence, R. 

Diamond Mach. Co., Prov., B. I. 

Fairbanks Co., New York. 

Falkenau-Sinciair Co., Phila., Pa. 

Goodell-Pratt Co., Greenfield, 
Mass 


Gorton Mach. Co., Geo., Racine, 
Wis. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hlisey-Wolf Mch. Co., Cincin., O 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mehry. Co., 
Chicago, III. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Throop Perforating Co., Buffalo, 

Washburn Shops, Worcester, 
Mass. 

ba & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Micn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Grinding Wheels 


Builders’ Iron Foundry, VProvi- 
dence, R. I. 

Carborundum Co., Niagara [alls, 


Diamond Mach. Co., Provi., R. L. 

Hampden Cor. W heel Co., bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 


Gun Barrel Machinery 
Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles ‘T'oo' Works Co., New York. 
Pond Mach. ‘Tool Co., New York. 
Reed Co., Worcester, Mass. 
Hack Saw Blades and 
Frames 
Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 
Goodell-Pratt 
Mass. 
Hammacher, 
New York 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Co., Greenfield, 


Schelmmer & Co., 


Hack Saws, Power 


Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Hoefer Mfg. Co., Freeport, Ill. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Merrill Bros., Brooklyn, 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Mossberg « Granville Mfg. Co., 
Providence, R. 1. 
Perkins Mach.‘ Co., Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
eago, 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

wr Appliances Co., Chicago, 


Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Roll Mangle Co., Chicago, 


Hammers, Power 


Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O 


fleating and Ventilating 


Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Auto- 


matic 
Am. Gas Furnace Co., New York. 
Hoisting and 
Machinery 
Brown Hoisting Mchry. Co., New 
York. 
Caldwell & Son Co., H. W., Chi- 


Conveying 


cago, 
Hunt Co., C. W., West New Brigh- 
ton, N. 


Link Belt Engineering Co., Phila- 
delphia, Va. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

Cc & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling Harnischfeger, Mil- 
waukee. Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Igniters, Gas Engine 

Dayton Electrical Mfg. Co., Day- 
ton, 0. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lankenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., VPhila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Il. 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mech. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Jack Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. 
ter, N. 

Mitts & Merrill, Saginaw, Mich. 

Whitney Mfg. Co., Hartford, Conn. 

Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Lamps, Are 


General Electric Co., N. Y. City. 

Western Electric Co., Chem Ill. 

Westinghouse Elec. Mf 
Pittsburgh, Pa. 


Lathe attachments 


National Machine Too! Co., Cin- 
cinnati, O. 


Roches- 


Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, 

~— & Co., Chas. H., Chicago, 
1] 


Le Count, Wm. G., So. Norwalk, 


Conn. 
—— & Whitney Co.. Hartford, 


onn. 
Tindel-Morris Co., Eddystone, Pa. 
Lathes 


American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bernes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, 

Bement, Miles & Co., New York. 

Blount & Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 
& Zortman Mehry. Co., 
Pittsburg, Pa. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mech. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshall & Huschart Mechry. Co., 
Chicago, 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. fool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. EF., Worcester, Mass. 

Se humacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw- 
Threading 

Automatie Machine Co., 
port, Conn. 


Bridge 


Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Loop-Lock Mach. Co., 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Waltham, 


Lathes, Boring 
Streit Mach. Co., A., Cinecin., O. 


Letters, Pattern 
Brim, A. W., Seneca Falls, N. Y. 
Butler. A. G., N. Y. City. 


Levels 


Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 


Locomotives, Shop 


Hunt Co., C. W., West New Brigh- 
ton, n. Y. 


Lubricants 

Besly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, JZ. 

Lubriphite Co., Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, es 
Crane Co., Chicago, III. 
Lubriphite Co., Jer rsey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 


Mass. 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Eclipse Mach. Co., Cleveland, O. 

Fawcus Mech. Co., Pittsburgh, Pa. 

Hart, Fredk., Poughkeepsie, N. Y. 

Hoefer Mfg. Co., Freeport, III. 

Pratt & Whitney Co., Hartford, 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Wade Mach. Works, Walter H., 
Boston, Mass. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, IIl. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 
Hammacher. 

New York. 
McCrosky, F. B., Cincinnati, O. 
Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 

Mass. 

Slocomb Co., J. T., Provi., R. I. 

Standard Tool Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J., E. Boston, Mass. 


Machinists’ Supplies 

IIammacher, Schlemmer & Co., 
New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Mandrels, Expanding 

Nicholson & Son, W. II., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, ©. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Schlemmer & Co., 


N.. J. 

Standard Tool Co., Cleveland, ¢ 

Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 

Metal, Bearing 

Besly & Co., Chas. H., 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Metal, Perforated 

Throop Perforating Co., 


Chicago, 


Buffalo, 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Vrovi 
dence, R. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 
_ 

Starrett Co., L. S., Athol, Mass. 

Milling Attachments 


The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Whitney Mfg. Co., Hartford, Conn 

Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Alass. 

Hill, Clarke & Co., Boston, Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia. Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 
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Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, hk. L. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marslall & Huschart Mchry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. 
Cincinnati, ©. 

Marshall & Iluschart 
Chicago, 

McCabe, J. J.. New York. 

Niles Tool Works €o., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


Tool Co., R. K., 


Mehry. Co., 


York. 
Waltham Watch Tool Co., Spring- 
tield, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
“o., Hyde Park, Mass. 
Rement, Miles & Co., New York. 


dence, R. 


trown & Sharpe Mfg. Co., Provi 
4 
Garvin Mach. Co., New York. 


Ingersoll Mill. Mach. Co., Rock 
ford, 1. 

Newton Mch. Tool Works, Vhila 
delphia, Pa. 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springtield, 
Ohio. 


Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 

Geometric Drill Co... New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 


Adams Co., The, Dubuque, Iowa. 
American Foundry & Mach. Co., 
Hanover, Pa. 


Tabor Mfg. Co., Philadelphia, Ta. 
Webster & Perks Tool Co., Spring- 
field, O. 


Molds, Hammer and Vise 
Jaw 
Field, Chas. Providence, R. I. 


Motors, Electric 

Cc & C Electric Co., New York. 

Christensen Engr. Co.. Milwaukee, 
wi 


Commercial Electric Co., Indian- 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 


Wis. 

Northern Elec. Mfg. Co., Madison, 

Vis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Electric Co., New York. 

Star Dynamo Works, Jefferson 
City, Mo. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric .0., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 
Turner Brass Works, Chicago, III. 
Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H.,Chicago, Ll. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


Conn. 
The Winkley Co., Hartford, Conn. 


Oils 

Besly & Co., Chas. H., Chicago, II]. 
Harris Oil Co., A. W., Provi., R. I. 
Oils, Slushing 

Harris Oil Co., A. W., Provi., R. I. 


Oil Stones 
Pike Mfg. Co., Pike Station, N. I. 
Packing, Steam Joint 


Jenkins Bros., New York. 


N. Y. Belting & Packing Co., New 


York. 
Peerless Rubber Mfg. Co., New 


York. 

Pans, Lathe 

New Britain Mch. Co., 
ain, Conn. 

Pans, Shop 


Kilbourne 
lumbus, ©. 


New Brit- 


Jacobs Mfg. Co., Co- 


Patents 
Baldwin, Davidson & 
Washington, D. C 


Stevens & Co., Milo B., 
ton, Cc. 


Wight, 


Washing 


Pattern Shop Machinery 


American Mehry. Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Brown & Zortman Mchry. 
Pittsburg, Pa. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Field, Chas. Hl... Providence, R. I 

Greaves, Klusman & Co., Cin., O. 

Prentiss Tool & Supply Co., New 
York. 

Washburn 
Mass. 


Patterns, Wood 
Ilartford Vattern & 
Hartford, Conn, 


Co., 


Shops, Worcester, 


Model Co., 


Pencils 

Keuffel & Esser Co., New York. 

Pinion Cutters 

Loop-Lock Mach. Co., 
Mass. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 


Waltham, 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, 0. 


Oster Mfg. Co., Cleveland, ©. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Cleve- 


Planers 

American Tool Wks. Co., Cin., O. 

Relmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co.. Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 


Planers—Continuwed 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Planers, Portable 


Underwood & Co., Hl. B., Phila 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co... New York 

Cleveland Punch & Shear Works, 
Cleveland, ©. 

Newton Mach. Tool Wks., Vhila 
deiphia, Va. 

ond Mach. Tool Co., New York 


Underwood & Co., H. B., Phila 


delphia, Pa. 
Presses, Hand 
Perkins Mach. Co., So 
Mass. 


Boston, 


Presses, Hydraulic 


Watson-Stillman Co., New York 


Presses, Power 
Automatic Mach. 
Conn. 
tethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 
B'ss Co., E. Brooklyn, N. Y 
Chambersburg Engr. Co., Cham 
bersburg, Va. 
Delivouk & George, Chicago, Ill. 
Fairbanks Co., New York. 
Mossberg & Granville Mfg. Co., 
Providence, R ; 
Perkins Mach. Co., So 
Mass. 
l’rentiss Tool & Supply Co., 
York. 
Wold & Co., 
Profilers 
Garvin Mach. Co., New 
Pratt & Whitney Co., 
Conn. 


Co., Bridgeport, 


Boston, 
New 


Torris Chicago, Ill 


York. 
Hartford, 


Palleys 
American Pulley Co., Phila., Pa 
Caldwell & Son Co., H. W., Chi 
eago, Ill. 
Cresson Co., Geo. V., Phila., Pa 
Federal Mfg. Co., Cleveland, O 
Iloward Tron Wks., Buffalo, N. Y 
Oneida Steel Pulley Co., Oneida, 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind 
The Xylotite Co., Cincinnati, O 


Hlunter, 


Palleys, Friction Cone 
Evans Friction Cone Co., Boston, 
Mass 


Palleys, Speed Changing . 


Speed Changing Pulley Co., 
Indianapolis, Ind. 

Pulley Turning and Boring 
Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 

Streit Mach. Co., A., Cincin., O 


Pamps, Hydraulic 


Watson-Stillman Co., New York. 


Punches, Hydraulic 

Bement, Miles & Co., New York 

tethlehem KFdry. & Mch. Co., So 
Bethlehem, Pa. 

Watson-Stillman Co., York. 


Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, 

Cincinnati Punch & Shear 
Cincinnati, O. 

Cleveland Punch 
Co., Cleveland, O. 


New 


N. ¥ 
Co., 


& Shear Wks 


Hilles & Jones Co., Wilmington, 
Del. 

Long & Alistatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co, 8S Boston, 
Mass. 

Reade Mehry. Co., Cleveland, O 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., Worcester, Mass 


Racks, Cut 

Fellows Gear Shaper Co., 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, I’a 

Simonds Mfg. Co., Pittsburgh, Ia 

Standard Gauge Steel Co., Beaver 
Falis, Pa. 

Racks, Tool 

New Britain Mach. 
ain, Conn 


Spring 


Co., New Brit 


Reamers 
Cleveland 

land, ©. 
Clough, R. M., Tolland, Conn 
McCrosky, F. B., Cincinnati, O 


Twist Drill Co., Cleve 


Morse ‘Twist Drill & Mach. Co., 
New Bedford, Mass 
New Process Twist Drill Co 


Taunton, Mass 


Pratt & Whitney Co., Hartford, 


Conn 

Rogers, John M., toat, Gage 
Drill Works, Gloucester City, 
N. J 


Cleveland, © 
Mass 


Standard Tool Co., 
Wells Bros. Greenfield, 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N 


Rheostats 


Cutler-llammer Mfg Co., Mil 
waukee, Wis. 

Riveters, Pneumatic 

Rement, Miles & Co., New York 


Cleveland Pneumatic Tool Co., 


Cleveland, © 


Philadelphia Pneumatic Tool Co., 
Philadelphia, Da 

hailway Appliances Co., Chicago, 
il! 

Rand Drill Co., New York 

Standard Ry Equip. Co. St 
Louis, Mo 

Riveters, Hydraulic 

Bement, Miles & Co., New York 


New York 

Riveting Machines 

Rement, Miles & Co., New York 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Da 

Chambersburg Engr. Co 
bersourg, 

Long & Alistatter 
Ohio 

Perkins 
Mass 


Watson-Stillman Co., 


Cham 
Hamilton, 


Mach (‘o., So. Boston, 


Roller and Ball Bearings 

Rall Bearing Co., Vhiladel., Ta 

antam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co 
Providence, 1 

Rolling Mill Machinery 

Cleveland Vunch & Shear 
Cleveland, © 

Hilles & 
lel 

Mossberg & Granville 
Providence, R 

Pratt & Whitney 
Conn 


Wks 
Jones Co., Wilmington 
Mfg. Co 


Co., Hartford, 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New 
York 

Rules, Steel 

Mass. Tool Co., Greenfield, Mass 

Sawyer Tool Fitchburg, Mas; 


Slocomb Co., J. T., Provi., R. I 

Safety Valves, Pop 

Crane Co., Chicago, Ul. 

Crosby Steam Gage & Valve Co., 
Poston, Mass. 

Lunkenheimer Co., Cincinnati, © 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., la 


Sand Mixing Machines 
Hlanna, FE. Chicago, Il. 
Obermayer Co., S., Cincinnati, O 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O., 

Cochrane-Bly Mach. 
chester, N. Y. 

Newton Mach. Tool Works, Phila- 
deiphia, Va. 


Works, Ro 


Pratt & Whitney Co., Hartford, 
Conn 
Reade Mehry. Co., Cleveland, © 


West Haven Mfg. Co., New Ilaven, 
Conn. 
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Sawing Machines, Wood 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 


Schools, Correspondence 

Amer. School of Correspondence, 

Chicago, Ill. 

Consolidated Schools, N, Y. City. 

International Correspond. Schools, 

Scranton, Va. 

Schools, Technical 

Mich. College of Mines, Houghton, 
Mich. 

State College of Ky., 

Ky. 

Serew Machines, Automatic 

Brown & Sharpe Mfg. Co., Vrovi- 

dence, R. I. 

Cleveland Automatic 

Cleveland, 

Dreses Mach. ‘ool 'o., Cincin., O. 

Marshall & Iluschart Mcehry. Co., 

Chicago, Ill 

Windsor Mach. Windsor, Vt. 

Screw Machines, Hand 
tjrown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 

Cleveland, ©. 


Lexington, 


Mach. Co., 


Draper Mach. Tool Co., Worces- 
ter, Mass. 
Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach. Co., Chicago, III. 


Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn, 

Warner & Swasey Co., Cleveland, 
Ohio, 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, Ohio. 


Cook Co., Asa 3S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, RK. I. 

Card Mfg. Co., S. W., 

Mass. 

Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 


Manstield, 


Second Hand Machinery 
Daird Machy. Co., Pittsburg, Pa. 
lowler & Co., Geo. Cleveland, 
Ohio. 
Brown & Zortman Mehry. 
Pittsburgh, Pa. 
Carlin Mehry. & Supply Co., 
legheny, Va. 
Fairbanks Co., New York. 
Fairbanks Co., Vhiladelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Hluschart Mehry. Co., 
Chicago, 
McCabe, J. J., New 
Niles-Bement-Vond Co, 
Packard Machinery Co., O. 
Chicago, Lil. 
Pratt & Whitney 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
Toomey, 
Wickes Bros., 
Wormer Machy. 
troit, Mich. 


Separators, Oil 


American Tool & Mach. Co., 
ton, Mass. 


Co., 


Al- 


York. 
New York. 


Co., Hartford, 


Frank, Vhiladelphia, Pa. 
New York. 
Ca. €. 


C., De- 


Bos- 


Shapers 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

‘Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Gould & Eberhardt. Newark, N. J. 
Hendey Mech. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A.. Nenia, Ohio. 
Marshall & Huschart Mehry. Co., 
Chicago, Il 

New Ilaven Mfg. Co., New Haven, 

Conn, 
Niles Tool Works Co., New York. 


Perkins Mach. Co., So. Boston, 
Mass. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Prentiss Tool & Supply Co., New 
York. 
Steptoe Shaper Co., John, Cincin- 
nati, 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 


suffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, 


Hilles & Jones Co., Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, la. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Perkins Mach. 

Mass. 


Co., So. Boston, 
Shelving, Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 
Slide Rests 
Reed Co., F. E., 
Slotters 
Baker Bros., 
Barr, H. G., 
Bement, Miles & Co., 


Worcester, Mass. 


Toledo, Ohio. 
Worcester, Mass. 
New York. 


Betts Mach. Co., Wilmington, 
Del. 
Garvin Mach. Co., New York. 


New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Sockets and Sleeves 
New Process Twist Drill Co., 


Taunton, Mass. 
Sprocket Chains 
See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 
Schwerdtle Stamp 
port, Conn. 


Co., Bridge- 

Steel, Machinery 

Boker & Co., Hlermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Itdgar T., Boston, 
Mass. 

Steel, Tool 

Roker & Co., Ilermann, New York. 

Fiurth-Sterling Steel Co., Demmler, 


l’a. 
atriarche & Bell, New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Stones, Oil 
Ike Mfg. Co., Pike Station, N. H. 
Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 


Mossberg & Granville Mfg. Co., 
Providence, kK. I 

Switchboards 

C & C Electric Co., New York. 


Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Tapping Machines and At- 
tachments 

taker Bros., Toledo, O. 

The Beaman & Smith Co, 
dence, R. I. 

Rickford Drill & Tool Co., Cin.,-O. 


Provi- 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington. F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Too' Co., Erie, Pa. 

Pratt & Whitney Co., Martford, 
Conn. 


Tapping Machines and At- 
tachments —Continued 

Quint, A. D., Hartford, Conn. 

Webster & Perks ‘ool Co., Spring- 
fieid, O. 

Whitney Mfg. Co., Hartford, Conn. 

Wcodward & Rogers Co., Hart- 
ford, Conn. 


Taps and Dies 
field, Mass. 

Besly & Co., Chas. IH.. Chicago, II]. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, KR. 

Clevelana ‘twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 
Conn. 

Ilammacher, Schlemmer & 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 


Co., 


Patterson, Gottiried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standara Too! Co., Cleveland, O. 
Webster & wrerks Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 


Taps, Collapsing 


Geometric Drill Co., New Haven, 


Conn. 

Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 


Thread Cutting Tools 
LBesly & Co., Chas. H., Chicago, III. 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
R'vet4-Dock Co., 
Tool Holders 
Armstrong Bros. 
cago, 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
McCrosky, I. B., Cincinnati, O. 
0. K. Tool Holder Co., Shelton, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 


Boston, Mass. 


Tool Co., Chi- 


Tracing Cloth 
Keuffel & Esser Co., New York. 
llardtmuth, L. & C., New York. 
Transmission Machinery 
American Pulley Co., Phila., Pa. 
Caldwell & Son Co., H. W., Chi- 
cago, ail. 
Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt engineering Co., Phila- 
delphia, Va. 
National Machine 
cinnati, O. 
core Steel Pulley Co., Oneida, 


Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Tool Co., Cin 


Hlunter, 


Trimmers, Wood 


American Mehry. Co., Grand 
Rapids, Mich. 
Carlin Mehry. & Supply Co., 
Allegheny, Pa. 
Washburn Shops, Worcester, 


Mass. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Ilunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Va. 

Yale & Towne Mfg. Co., 

York. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 


New 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass 


Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. “ool Co., Cincin., O. 

Flather & Co., Neshua, N. H. 


Turret Machines—Continued 


Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

H’'ll, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. ‘Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, VU. 

Milwaukee Mach. Tool Co., Mil- 
waukee, Wis. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. L. 

& Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, & Co., 
New York. 

Twist Drill & M. Co., New 
Bedford, Mass. 


Schlemmer 


Morse 


New Process Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd..-New Yorw. 


Standard Tool Co., Cleveland, O. 

Universal Joints 

Baush Machine Tool Co., 
field, Mass. 

Gray & Prior Mch. Co., Hartford, 
Conn. 
Varderbeek Wks., 

Conn. 


Spring- 


Tool Hartford, 


Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Hopkinson Mach. Works, Spring- 
field, Mass. 

“ao Mach. Mfg. Co., Warren, 

Vises, Metal Workers’ 

Hammacher, Schlemmer 
New York. 

Hanna, Ek. E., Chicago, Iil. 

Howard Iron Wks., Buffalo, N. Y. 

Mach. Mfg. Co., Warren, 

Parker Co., Chas., Meriden, Conn. 

Prentiss Vise Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 


Prentiss Vise (o., New York. 

Saunders’Sons, Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro, 
"a. 

mmacher, 
New York. 

Wyman & 
Mass. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, kK. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, Ill. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 


Clevela d, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 


& Co., 


Schlemmer & Co., 


Gordon, Worcester, 
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Hunt's Measurements and Drawings—l. 


BY JOHN RANDOL. 

The C. W. Hunt Company, West New 
Brighton, Staten Island, N. Y., is regularly 
using what amounté to a new method of 
making measurements in machine work. 
Pieces of the more simple forms, such 
studs, 


as 


shafts and ordinary lathe work 


on the arbor or on its own centers, are 


measured in the usual way, and the draw 
ings from which these simple pieces are 
made have dimensions given in the usual! 
manner. 

For frames and other pieces which re- 
quire both planer and horizontal boring 
mill cuts, and for vertical spindle boring 
non-concentric fin 


which has 


the Hunt methods of ma 


mill work 
ished surfaces, 
chining and of writing the dimensions on 
the drawings are used, involving applica 
tions of what is called the “Datum line,” 
or line of departure, and the measyrements 
are made in the shop, not on and of the 
machine part under construction, but by 


EXPLANATION OF FINISH 
MARKS. 


All unmarked surfaces left rough a: 


‘ 


received, but 
‘»"’ is used in doubtful cases. 


**Smooth or wheel the 


rough.”’ 


eme4»ry 
= Ordinary machine shop finish.” 
fr = *A roughing cut only to be taken." 
** Extra fine machine shop work.”’ 
* Polish or draw-file the work "’ 


WORKING LIMITS. 
The permissible shop variation trom 
the dimension figure on the drawing is 
placed after it, thus: 


Dimensions not tollowed by a limit 


ing decimal are to be worked to with 


reasonable shop accuracy. 


PABLE 1. 


This exp!anation appears at the upper left-hand corner 
of all the C. W. Huat Company detail drawings.) 


applying steel rod length-gages to som« 
parts of the machine tool being used, so 
as to accurately locate the cut without ap 
plying any measuring implement to. the 
actual piece itself. 

The drawing must therefore tell the 
workman the mark which distinguishes 


the length measures which he is to use in 
setting the machine spindle or the cutting 
tool, so as to bring the cut in proper re- 
lation to some rough casting surface, or to 
some previously made cut, instead of spe- 
cifying the actual measurements 

A simple example will make this method 
of measuring clear, as it is now common 
practice to locate some finishing cuts in 
this 
are used, and the drawings show finished 


way where ordinary machine tools 


dimensions in the usual manner. Suppos- 
ing a piece is to be planed so as to have 
a flat base, and two surfaces on the other 
and 1% 
above the base, and that the workman who 


side, respectively 1 inch inches 
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is to plane this piece has accurately fin <ign, whicn prod ced parts not s 
ished hard steel gage bk cks, one 1 inch pletely nterchangeabl is was cde res 
and one I inches high. First the base and new methods were devised witl 
is planed to make the rough surface of the view to a ¢ er approach to acs uc) 
top stand right, then the base is placed on dimensions than can be expected t 
the planer table, and the workman sets his use of jigs 1 gages of dinary « 
tools for the tinishing cuts, not by meas 
i 
Rod 
| I 
\)) —— 
{ 4 
\\4 Vv 
hed ng 1 
ud pert ( ng 
e piece ima 
ichine table e re hor 
FIG. 1, DIAGRAM OF GAGE IN USI ntal face nindk no 
uring the piece itself, but to his hardened lesigy f the winding engines and 
blocks, set on the planer table. This makes ( { were m t the 
the top of the planer table the “datum” « e 1 ind the machine 
line or surface, and the required dimen er di » suit e new work 
sions are obtained without measuring the — forn e best e of these 
work itself. It is now common to provide two-t cones nsappearedto have been 
accurate plug and ring gages and dis foun y machine too wn in 
tance blocks, ail hardened and ground to the illustration vere ordered and insta 
the micrometer, and the modern tool- led. Thy il spindle boring ch 
maker sets his tools by use of these gages ine (by the Dx Company) was foun 
and blocks so far as may be to require Idition \ planer, ¢ 


FIG. 2. PLANER WITH BORING 
The Hunt Company produce a_ large 
output of winding and hoisting steam en 
gines of moderate size and electric loco- 
motives up to about 20 tons, mostly to 


run on a narrow-gage track supplied by 
this company. This work had been built 


by special tools and jigs of ordinary de 


SPINDLE MOUNTED ON CROSSRAII 
inches square through the uprights had 
4-inch diameter vertical boring spindl 


added, with 19 inches up-and-down move 


ment, strongly driven by a wide range of 


speeds, mounted on an independent saddl 


to travel on the considerably extended 


arries one tool-post sad 


721 
7 

which 
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dle. another saddle being mounted on the 
right hand upright. The boring spindle 
is driven by a loop in an endless leather 
belt, and the planer, which has a 10-foot 
travel, is driven by an independent electric 


TABLE OF ORDINATES FOR PLANER. 


Gage lengthwise of planer, (Gage crosswise of planer, 


motor, as are most of the tools in the B HOLE. % in. Square C.R.Steel. ¥% in. Round C.R.Steel. 
Hunt shops. This boring spindle saddle & Mark, I. S. 268154 Mark, I. S. 26815A 
has room on the long crossrail to be 
moved entirely out of the way, so that the STYLE AND SIZE. Limits. Mark. Length Mark. Length. 
planer is not at all hampered by this ad- m0 —— 
dition, and the planing tool saddle can be A Drill X-A 3 | 
moved to the right on the crossrail, far : = 

i j B 5} Drill X A \ -B 383 
cnough to let the boring spindle cover , ' 
any piece that will pass through the up- : 
Cc See Drawing X-C 5 425 
rights. 

Phe boring mill, which swings about D 1° Tap X-D 19} a y-! 
80 inches, was equipped with two new ele- 
ments, a heavy slotting ram and a verti- 4!" Bore X-E | 2aj’ | Y-E | 32 
cal boring spindle, and the crossrail was oom ow 
made long enough to permit the slotter F 5 Bore X-F | 24 
to work on the right edge of the swing x-G | 337° t= | 32” 
circle, the drilling spindle being placed on G 1} 4 3: .001 
the left, the slotting ram in the middle, 

and the regular boring slide on the right. H 5 
The crossrail is unusually heavy, and the Bore X-J 4733 
slotting attachment is powerfully driven. 
All of the vertically moving parts are bal- K | 4)" Bore *%. X-K | 48]7"* 2, | Y-G 
anced, and the slotter and the drilling = 

spindle are independently driven. The L 1’ Tap X-L | 503 | — 
slotting and drilling attachments do not 
in the least interfere with the handling of 
the boring mill as a simple tool, and one ; a re 
electric motor is made to drive the whole For 8” x 10” ENGINE. 
combination, only one of the elements ITEM 5 AND 6, 


being worked at a time. 

It was at first thought that the slotting 
attachment would be very useful, but as 
it has a traverse along the rail only, its TABLE OF ORDINATES FOR PLANER. 


correct location involved moving the work 


on the face plate when used for anything Gage 
-reyceating HOLE. in. Square C.R.Steel. in. Round C.R.Steel. 
Mark, I. S. 268i15B Mark, I. S. 268158 
rhe illustrations show the additions to - 
the boring mill so clearly, that a more de- | Stark. Mark — 
tailed description is not needed, because 
any such combination must always be de A rt” Drill X-A| 4 or | ¥-A| 26 = 
signed to suit the work to be finished in 
it, and so must be a_ special creation. Bol” Drill X-A Y-B | 373°" So 
Hence it is quite enough to have made 
plain the general scheme and methods. Cc See Drawing X-C ea Y-C | 433 ; 
In the case of the planer and the hori- : ‘ ae \_F 
zontal boring machine the “datum” lines D 1 Tap X-D 174 Ol 
may be anywhere, either crossingthe work .001 
itself, or somewhere in space outside of 8 
the work. 5’ Boré X-F 22 poem 6 
In the case of the boring mill the ‘“da- 

tum,” line always passes through the face G 1)” Drill X-G | 25j° “<, | Y-G| 32 01 
plate axis, or in other words, through the 
center of the work as it rotates on the H See Drawing X-H | got = ;., ¥< 
face plate. This face plate is fitted with : — y 

four independent chuck jaws, by means, J 2; bore X-J 4532 J 43: 
of which the work is held, bolts and 
j K 4} Bore X-K | 467° | Y-G 
straps and jack-screws being employed in ‘ €03 
the usual manner to assist in holding and 4 Tap X-L 49} ¥-L. | 3s) 
supporting the work. 
In case of the planer and the horizontal 
boring mill, the tool or spindle center po- 
sitioning is all dong by what would be For 6” x 8” ENGINE. 


called in the shops “square” measure- 
ments, that is to say by means of. steel 


rod length-gages, applied between an ad 
justable hardened screw and a 20 to I 


2—GAGES FOR HOLE CENTER LOCATIONS OF FRAMES FIG. 6. 
multiplying index, by which the tool set- came 


! 
lee 
pe 
aks 
| 
4 
ky 
hee 
é 
Ve 
ITFM 7 AND 58. 
: 
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ting can be very closely located. These 
“ordinate” or length measure rods are ap- 


plied in three directions on the planer, 
lengthwise of the table, crosswise of the 
table, and sometimes, through rarely, up 
For all lengthwise measure- 


and down. 


FIG. 3. LEFT SIDE OF COMBINED 
ments the rods are made of 14-inch 
square tool-steel rods; for crosswise 
measurements the rods are of 14-inch 


round tool-steel, and for vertical measure- 
ments 14-inch octagon tool-steel is used. 
Some 14-inch rods were used at first, and 
inch diameter appears in some of the 
“ordinate” tables, but the gages are now 
of The 


lengths are made as exact as may be, and 


made 1,-inch rods exclusively. 
the ends are hardened. 

The actual forms of the measuring abut 
ments and multiplying index fingers can 
not well be shown here, as they vary ac 
cording to location, but they are all alike 
in general scheme and = conception, as 
shown in Fig. 1. 

Two blocks are used; 1 carrying an ad- 
justable abutment screw C, fixed by a 
pinching screw 7, and B carrying the mul- 
tiplving index 7. Rod forks F are pro 
vided in which the measuring rod is laid 
el and B of them to 


some stationary part, and the other to the 


are fastened, one 


moving part. The measure is laid in the 
supporting forks, and then the index 1s 
adjusted to match the zero mark by turn 
ing the abutment screw, which is bound 
by the pinching screw when the adjust- 
The gage rods are called 
“Polar or- 
and 


ment is correct. 
in the drawings ‘“Ordinates,’ 
dinates,” “Implements” 
“Implement sets.”’ The abbreviation “I. S.” 
and means 


“Gages,” 
stands for “Implement set,” 
all the gage ri ds or tools used for setting 
tools to finish one certain piece, all of 
hich bear the same implement set sym- 
“26815A” in the table of 


Planer” 


or mark, as 


“Ordinates f for &x1o-inch en 
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gine, or “26815B” for 6x8-inch engine, re 


produced in Table 2. The word “gage” 
will be here used, as being shortest. 

For use on the planer in obtaining bor- 
ing spindle locations, the equivalent of 
Fig. I, the 


is fastened in the dog-slot in 


PLANING AND DRILLING MACHINE 
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1, are also applied, as shown in Fig. 2 (A 
not visible), to the drill spindl ddle, 


and B, carrying the down-hanging 
P, is fastened at the to 


crossraul, give 


right 


Fig. 1, so as to 


locations of the drill spindle cro 

he planer 

Tool-setting on the planer ts the sim 
plest. and will be described first (see hig 
0) vitl reicrencs to locating he es 
G, H, J, K in 
“Items” 5 and 6 and “Items” 7 and &, 
which are the frames for the Sx1o-meh 


and 6x8-inch “cable drivers,” respe 


It will be noted at the outset that onlv one 


detail drawing ts given out for four 


pieces 


two rights and two lefts, ot ditterent 


sizes, instead of drawings 


which would commonly be made for these 


four different piece his drawing econ 


omy is made possible by the fact that the 
different pieces are of the same general 
shape. so that the workman can infallibly 
distinguish, say, hole on sheet, 


which is merely a picture to enable the 
workman to tell which hole is marked 
with a certain letter. 

Still referring to Fig. 6, suppose the 
caps 9 and 10 to be fastened in place, the 


frame is strapped to the planer table, base 


to right and left end in front; hole / 


FIG. 4. BORING MILL WITH INDEPENDENT SLOTTING RAM AND INDEPENDENT | NG 
SPINDLE. 

right-hand edge of the table, and B, Fig. left; the block 4, Fig. 1, fastened to the 
1, is fastened on top of the horizontal left of the drill saddle, and the block B, 
planer tool slide, in the lower right-hand Fig. 1, fastened to the plain crossrail, als 
corner of Fig. 2. In these positions 1 the left of the driller saddl Phe bas 
and B, Fig. 1, can evidently be used to of the frame ft rough. The centers ot 
adjust the planer table lengthwise to thie / id G are a line paralle] to the base 
gage rods. Equivalents of 4 and B, Fig. equidistant between holes 4 and / est 


planer 
rod 
“ 


| 
bo 


points locate the frame on the planer 


table. The frames are all planed to a uni- 
form 5-inch thickness, which is an ordin- 
ary operation, and the first side may be 
planed after the frame is strapped to the 
table the 


bored, or holes 


planer and before holes are 


after all the bored _ 
side 


planer as a planer only 


are 


suppose the planed first, using the 


kiman boring 


E, 


near the middle 


The wor may begin by 


of the more holes, as 


Important 
he boring spindle 


-vlinder pad so that the 4'%-inch 


ic 


e FE will just touch the edge of the pad 


hol 
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the index /, 


Supposing the hole 


the will make 
stand at the zero line, 


E, 
by the table of ordinates (Table 2), 8x1o- 


proper gage 
Fig. 6, to have been first bored, then 


inch engine, the gage Y-/:, 32 inches long, 
will be used to make the index /, at the 
left of the saddle, stand at zero 

Next, without having moved the planer 
table, the workman secures an equivalent 


of A, Fig. 1, in the table dog-slot, so as 
to make the index of an equivalent of 
block B, Fig. 1, secured to the planer 
tool box at B, lower right corner of il- 


lustration, stand at zero, using, as directed 
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and 6 inches iong i3 specified, in Table 2. 
which calls for 32 —6= 26 inches move- 
ment of the boring spindle to the left on 
the Thus the of the 
hole F is fixed as 1'@ inches to right in 


crossrail, location 
drawing, or to rear on planer table, and 
26 inches above in drawing, Fig. 6, or to 
left on planer table, of the ot 
hole /:. It takes much longer to tell this 
than to place the boring spindle in its hole 
F location, but if the 
idea of how the 


hole 


location 


reader obtains a 


clear gages marked 


are 


and used for one locating, he will 


understand the whole scheme, so far 


as 


as the drawing shows it should do. The by Table 2, the gage marked X-/:, speci- planer and horizontal boring machine 
workman, though he may depend much _ fied as 227g inches long, between the gage work goes 
| \ \ ) 
it / 
1g Pipe Tap 
TPatt 30428 
| 
Patt. 2608150 R. H. as shown Patt. 263152 R. H. as shown P 4 Pipe Tap 
D 
6 
Patt. 253153 L.H 
Patt. 3012 
y 
{ Pipe Ta; 
( \ 
44 
| 
/ K ( 
) 
\ 
< 
HA 
J 
American Machi 
< —— 
FIG. 6. DETAIL DRAWING OF RIGHT AND LEFT CABLE DRIVER 
on the rough casting outlines, must, of contacts. The gage contact blocks are not It will be noticed that Table 2 gives at 
course, make such trial measurements as again disturbed until the job is done, and the left the hole-designating letters, next 
to be sure not to spoil the piece, same as something new is put on the planer. For the hole diameters, then the marks and 
must always be done in locating a first boring, say, the hole / (see Table 2), lengths of the square rod table length 


hole or surface 

Whatever holé may be selected for the 
first, is properly located and bored, then 
without moving the boring spindle saddle 
or the planer saddle or the planer table, 
the workman secures the equivalent of 1, 
Fig. 1, to the left of the drill saddle, and 
the equivalent of B, Fig. 1, to the cross- 
rail, also to the left of the saddle, and ad- 
the abutment of 1, so that 


justs screw 


&x1o-inch engine, the diameter required is 
given as 5 inches, and the lengthwise gage 
is marked V-F (Table 2), is 
and has 
26.8154” 
quently the planer table must be 


a square rod, 


an implement-set mark, S. 


and is 24 jnches long. Conse- 
moved 
I'g inches lengthwise backward from the 
For 
the crosswise location of F, a round steel 
gage having the individual mark ‘“)-F,” 


position for the hole £, first bored. 


movement gages, and then the marks and 
lengths of the round rod gages that fix the 
the 
by use of this table 


locations 
that 


and the specified gages the spindle can be 


spindle 
and 


boring on planer 


crossrail, 


placed in position for any hole in the list, 
the the 


in frames for 8x1o-inch cable 


driving engines. 
Again, 
drawing 


it will be noticed that the same 


serves perfectly for alto- 


lee any 
tting t 
—_ 
78 | 
vile 
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gether different piece by merely using the 


gage table for the Ox8-inch cable driver, 


Table 2 
\lso, it is to be noted that a small rod, 
fitted to length only, is the cheapest, light 


est and most certain dimension measuring 


device known; that it has no probability 
wear, that it 
Now add that two of these 


sul 


of mjurious and takes little 


storage room 


small, ¢ fixed-length measures 


cut 


thr 


bor 


fice to correctly ] 
after the first 


lact 


any ng 
hol Is made, and also 
holes are more c 


fa 


that rre¢ ctly placed 


boring spindle 


by bringing the 
to the 


AXIS ¢ 


location, and. first 


pre yper 


drilling the hole in the solid, or rough 
boring if cored, and ther by finish boring 
and, after the holes are bored true, sizing 


than by any other method 


known in the machine shop 


by reamer, 
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pairs and, worst of all, they do not cor 
rectly locate holes. 
Hunt's use of length gag 
is applicable to work of considerable siz 
here seems to be no great objection t 
the 
Teect 


the use of gages of sort described, as 


and it seen 


long 


cuts is vastl 


method of locating 


superior in every way to the surface tabl 
whiting-brush skilled layer-out ot 
scribed lines. which are now standard 
practice in | ind surface locating fo 
ill work toe rge to be jigged conven 


Echoes From the Oil Country. 


GET THE RIGHT POINT OF VIEW. 


like 


hands with the correspondent that signed 


I feel reaching out and shaking 


CABLE DRIVER CYLINDER AND 
This 


tages include the cheapest, smallest 


makes the grand total of advan 
and 
ightest possible gages, the greatest known 
certainty of boring spindle location, the 


hole 
rotation of 


greatest probability that the made 


will be true with the axis of 


the boring spindle, and the least expecta 


tion of repairs, together with the least cost 


of drawings, the most varied use of draw 
ings and the possibility of placing all the 


gage particulars in such tables as are 


shown in Table 2, which are much more 


easily read, and much less likely to 


to error, than the dimensions g¢1 


drawings of the common form 


for guiding hole-maki 


Drilling jigs 


tools are heavy, costly, cumbersome 


for even small pieces, and are never used 


for work of any extended dimensions; 


igs wear out rapidly, nstant re 


re quire co 


RIGHT AND LEFT FRAME MEMBER-> 


himself “Grad.,” at 624. | think it 


would be a pleasure to work alongside of 


page 


him, as I believe he would be willing t 


exchange theoretical knowledge for prac 


ical knowledge on even terms, and not 


try to get “boot” in the way of adoration 


I really think that he would give some 1 


formation for nothing without trying 1 
rub it in on me because | was ignorant 
enough to need it If he is not filling 


some responsible position © world it 


must be because he has already made a 


fortune and doesn't have to work any 


more, 


There is only in his en 


me expression 


feel like differing with 
and I believe that he uses it more in 


Way Loan 


conventional 


fixed sentiment. The place that I rete 
to is where he is speaking of the errors ot 
the schools, one of which is that. the 


gages as described, 


neglect to descend trom the eoretical to 
the prac 

\s | am trying to uphold the dignity ot 
n that ru the mac 
Grad. W var with me when | suggest 

}) ( WOT 1 t 

cl i 
if en t the 
nee eve o { 
‘ ‘ 
~ n cle \\ ‘ 
words ely | 

1 of procedure that | 
finding tault wit ginary eV 
W hile | 1 iret ( idmut tl \ d 
re used in a varietv of wavs, | a 10! 
h very vy people use tl te 
lv mean going up low think 
that thev are wering themse when 
hey engage in the art, and rai hem 
selves when hey leave the rt for the 
scrence 

We all know something about the con 
dition of things in our navy, where the 
engineering officers have been working for 
vears to have th positie put on the 


iving t trouble in the v, and it 
eel t ‘ t of the 
vhole tt le nt 

hie d left tl t| 
\s he hovs we spoke ot her bovs 
s being in wer cl ‘ lved them 
omewl v the progre id ce 
for their ag To get hig ] es in 
mV tudv they were ( ed O pass 
through the we ne If they te wn 
n ow cla thes le« 
higher ne when the anded Ba were 
1 t 1 ited to Commi d Wl when 
thre ere inflated with an « neous idea 
t the OW! nportance, but flat stvle of 
bye more of the varicty 
lie dea whicl “(grad rice that 
the practical side of all knowledge is too 
often overlooked by instructo nd stu 
dents, 1s true He soon found that he 


inted for that part of what he 


knew that he could bring t ear on the 
practical sid of In business 
We mav have per nal grat tt it out of 
knowledge in the abstract ut when we 
trv to find market for it we are apt to 
th 1] that the ordin ry bu an man can 
not see anything but the dollar. Remem 
ber that he not in busine ntirely tor 
his health. If pleasure wa object 
t barely p whit he 
found dorms mething ‘ of 
following the d grind 
We hear a great 1; il ense 
help ‘ he« thy 
cred ut what would pre if 
t] is no art to begi ke ur 
‘ hop for ex ‘ e young 
fit uel \ t] of 
he man who ha t] theor Cal te I 
ng of the he nly a ny 


that 
|__| 
ently. 
i 
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thing in the shop or for the shop. Both 
are advancing when they are becoming 
more efficient, and in neither case is that 
advancement a lowering process, unless 


the mind is in such a state that the work 
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a chance to learn the trade, and to listen 
to some of the talk, and see the air with 
which it is given. The ideas of the effort 
needed, and of the importance of it as 
compared with being a second-rate doc- 


FIG. I. 
is considered degrading. Very often it 1s 
so considered by the man from the school, 
The 


truth is that the science is an auxiliary to 


and his actions show it very plainly. 


the art, and it is not possible for one of 
the roots or branches to be greater than 
whole What are schools, and 
and text books, and shops, and 


the tree. 
colleges, 
factories, and railroads, and combinations 
of manufacturers, and unions of workmen 
for? To know things merely? The ulti- 
mate aim ot every one of them is surely 
to do things, and to do things that the 
world wants, and needs, .n her business. 
The time once was when it was looked 
on as degrading to engage in any business 
for the purpose of making money, and the 
son often despised the father who sup- 
ported him in idleness, because of that 
father’s being a successful manufacturer. 
Such the litera 
ture of the times and are far too common 
To my mind 


ideas were embodied in 
in the writings of to-day. 
the man who can do a thing is superior to 
the man that only knows how it is done, 
while the man that knows both is superior 
to both of the others. 

If you think that I am over rating the 
importance of giving the artisan the re- 
spect that is his due, look about you and 
see the voung men that are trying to make 
a living at the 
Why are they there ? 
have the feeling, begotten and fostered in 


shabby-genteel callings. 


Simply because they 
ly by what they have read, that 
and 


large 


them 


these callings are more honorable 
manly than the trades. 

It might surprise some of you to receive 
some of the applications that come to a 


machine shop from young men that want 


FRONT VIEW OF 


MOTOR-DRIVEN LATHE. 
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of the mechanic in the progress of the 
world. 

The real hights are up where you must 
assume responsibility, and where every 
movement works for good or for bad, and 
where you must keep moving, and keep 
others moving all the 
knowledge and training is pushed to its 
high 


also; up where 


utmost to produce, not theories or 


marks for slavishly following copy, but 
results that have a market value. No 
wonder that the men who occupy these 


positions are so busily engaged that thes 
spend little time seeing that others gi 
them their proper place in the literary 
world; but they should have it, not for 
their sake, but for the importance 
that it is to the whole world, for without 


own 


these men we would still be savages, going 
around clad in skins and living in huts 
W. Ospornt 


Motor Drive Applied to Large Lathes. 
The accompanying illustrations 
the method of mounting 
on large lathes which has been adopted by 
the Pittsburg Machine Tool Company, of 
1 shows a 54-inch 
The former is 


show 


electric motors 


Allegheny, Pa. Fig. 
and Fig. 2 a 48-inch lathe. 
fitted with a motor in which the speed ts 
varied by field resistance, while the latter 


END VIEW OF 


FIG. 2. 


tor, or lawyer, or preacher, or clerk in a 
drygoods store even, would be amusing if 
not 
such a wrong impression of the real value 


it were for the fact that they show 


MOTOR 


DRIVEN LATHE 


The arrangement 1s 
essentially the same in the two cases, and 
the 
views of it. 


has a Bullock motor. 


two illustrations give, in effect, two 


= 
Ls 
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— 
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ee 
~ 
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The construction of the headstock 1s 
essentially the same as for belt drive, but 
with the cone pulley replaced by a sleeve 
which drives the 
through the back or face-plate gears in 
Upon this sleeve is a sec- 


spindle directly or 
the usual way. 
ond sleeve feathered to the first, and slid 
endwise through the pilot wheel in front, 
second 
different sizes, separated by a suitable dis- 


This sleeve carries two gears of 
tance, and either of which may, by the 
pilot wheel, be made to engage with a 
shaft behind the motor, trom 
driven in the manner best 


The two gears upon the 


gear on a 
which it is 
shown in Fig. 2. 
sliding sleeve, the back gear and the face- 
plate gear give six speeds, and the gaps 
between these speeds are covered by the 
field resistance of the motor, giving a uni- 
form and minute graduation throughout 
the entire range. 

An obvious feature of the arrangement 
is that it does not involve reconstruction 
of the headstock, but, on the contrary, by 
replacing the cone pulley with the sleeves 
the drive may be applied to existing belt- 
driven lathes. 


Engineering Reminiscences—XIl. 
(Copyright 1902.] 
BY CHARLES T. PORTER. 

The finest mechanical drawing I ever 
saw—or anyone else, I think—was shown 
in this exhibition. It was a drawing of 
the steamship “Persia,” then the pride of 
the Cunard fleet, and was the only me- 
chanical drawing ever admitted to the 
walls of the National Gallery, where it had 
appeared the year before. It represented 
side and end elevations and plan, as well 
sections, was 


as longitudinal and 


painted and shaded in water colors, and in- 


cross 
volved an almost incredible amount of 
work. It was made by Mr. Kirkaldy, then 
a draftsman in the employ of the Napiers. 
of Glasgow, the builders of the vessel. I 
am tempted to refer to this, as it forms a 
prominent datum point 
measure the development of steam naviga- 
tion in the brief space of forty years. The 
vess-] did not possess a single feature, 
large or small, that now exists. It 
of only about 3.000 tons burden. It 


from which to 


was 
was 
an iron ship built in the early days of 
the transition from steel. It 
was propelled by paddle wheels. These 


wood to 


were driven by a pair of side lever en 
gines. The engines had each a single 
cylinder. The steam pressure carried was 
the at- 


from 15 


nominally 25 pounds above 


mosphere, but practically only 
Full pressure was not pre- 
They had jet 
condensers. All forged work was of iron. 
The The 


rigging, standing as well as running, was 


to 20 pounds. 
tended to be maintained. 


vessel was steered by hand 
of hemp. It was full bark rigged 

There I first met Frederick FE. Sickles, 
the inventor of the trip cut-off; that im- 
man the 


tripping the valve mechanism of a steam 


mortal who conceived idea of 


engine at any point in its opening move 
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ment, thus releasing the valve and per 


mitting it to be suddenly closed. He had 


come over to exhibit his steam steering 
gear, which is now used throughout the 
world. It was astonishing how little at 


He had it connected 
While he 
turned the wheel precisely as the steers 
man did, the 
moving the rudder and holding it in any 
Nobody 


slightest interest in it. I 


tention it attracted 


and showed it in operation. 


steam did all the work ot 


position. seemed to take the 


attributed this 


largely to his mistake in showing a very 


rough affair, the thing which he 
thought would add to its effect. He had an 


apparatus that had been used on a coast 


very 


ing steamer, which was captured by thx 
Confederates and employed by them as a 
blockade runner, and afterwards captured 
by our cruisers, taken into New York and 
condemned. He bought this gear out of it 
at auction and sent it to the 
just as it was. He believed that the more 


exhibition 


evidences of neglect and rough usage it 
showed, the greater admiration its perfect 
action would inspire. He learned better. 
Polished and and 
would have led people to believe that he 
thought it 


iron brass mahogany 


himself was worth showing 
properly. 

The governor seemed to please every 
In anticipation of a demand _ for 


them, I had shipped a number to London, 


one. 
which met a ready sale. The most appre 
ciative persons as a class were the linen 
manufacturers of Belfast. 
early took a license to sell them there. 
The first one I sold in London was to my 
friends Easton, Amos & Sons. As soon 
as they saw it in operation it struck them 


One of them 


as the very thing they needed. In con 
nection with their engineering works they 
the lead pipe 
by hydraulic pressure. The engine which 
drove a 
tools also drove the hydraulic pumps tor 
this 
SeETVICE 


carried on manufacture of 


large section of their machine 


manutacture. It was a very trying 
The resistance was very heavy 
and came on and off the engine instantly 
The action of the common governor was 
then not prompt enough to control it, and 
they had to employ in addition a man 


handling a disk valve with a very short 
He had to keep his eye fixed on 
When this rose he 
must open the valve, and when it dropped 
It had been found that 


this was a poor reliance for the instan 


motion. 


a column of mercury 
he must shut it. 


They got a gov 


taneous action required 


ernor from me at once. I received am: 
sage from them the next day. The gover 
nor would not answer at all; would | 


about it? 


an old man, 


come down and see I happened 
first to 


turners 


foreman of the 
“Natter! 


I was rathet 


meet 
“What is the matter?” 
The governor won't work.” 
an impulsive young man and replied, “It 


will work, or I'll eat it.’ He sharply re 


sponded, “If it does work I'll eat it, and 
I haven’t a tooth in my head.” Poor 
fellow; he was more rash than I. I saw 


at a glance that the governor went through 


Phere was evidently 
some the 
tly throttle. After they shut down at mght 


but half its action. 


resistance in valve, a common 
I had the valve pulled out, and found that 


arger than the pipe and 


= 


tl umber 

that the wings of the valve were long and 
their points caught on the ends of the 
pipe. This was my first experience of thi 
tupidity of London workmen. I could 


ht it was a put-up I 

wings of the valve were rrtened 
nd rebedded in the chamb« ind when 
tarted again the controlled the 
motion of the engine perfectly, to the 
great gratification of everybody, especially 
of the boys, who had heard the old man 
promise to eat it 

Directly after this triumph [| received 
an order from Mr. John Penn for a gover 


engine driving | 


ho oO regulate Lie 1 


marine engine works at Greenwich. This 
was the first and only engine [ ever saw 
of the grasshopper class, quite common, I 


learned, in earlier days. The superinten 
dent of his works afterwards told me, 
laughingly, that he had a large account 
against me tor loss of time; that he had 


hecome so fascinated with the 


governor 
action that he had stood watching it some 


times for twenty minutes. He knew by 
the position of the governor every large 
tool that was running and what it was 
doing, if light or heavy work, and esx 


cially every time a planer was reversed 


One day a gentleman asked me if I 
thought the governor could regulate his 
engine Ile was a manufacturer of the 
metal thread used in making gold lace. A 


bar of silver, 2 inches in diameter and 2 


or 3 feet long, was covered with three or 
four thicknesses of dentists’ gold leaf, and 
then drawn down to exceedingly fine 
threads, and the gold surface was never 


broken. I have often wondered how thick 


that gold covering finally was. The heavv 


drawing of the cold bars required a 
great deal of power, and when they shot 
out the engine would run away and _ the 
fine threads would be broken No govet 
nor nor heavy tlywheel would help the 
matter, and they had to do their heavy 
drawing in the meht. My governor main 


Not 


broken by the 


solutels only 


were the t 
hut 


sudden changes in the heavy drawing, 


the occasional breakages that thev had 
heen accustomed to ceased entirely 

In this « nnect n I cann t retrain tron 
telling a good story on Mr. Ramsbottom 
ind Mr. Webb, although the incident | ip 
pened the next year. [ received an order 
tor gover for the engine driving the 
hops of the London & North Western 
Railway t Crewe Soon after hip 
ment there F i line from the off 
here that the governor was behaving bad 
ly, and T would have to go and see abou 
t. I found that the engine consisted of a 
) of locon ve cylinders set upright 
the floor and directly connected above, the 

nks t right ar gle with each other, to 


727 
not tu 
ie: 
‘3 
le 
tan 


the line-shaft, a plan which I have always 
admired, as a capital way of avoiding belts 
20 Tevo 


or gearing. They were running at 


lutions per minute, and were connected in 
the middle of the shaft, which was about 400 
The governor was flying up and 
ily. I 


icet long 


down quite wil had never seen such 


an action before, and was at a loss what 


to make of it. I saw no tlywheel, but it 
did not seem that its absence could account 
for this irregularity. Indeed, with coupled 


running at this speed, and only 


Cl gin S 


trifling changes of load, and a governor 


requiring no time to act, a flywheel seemed 


uperfluous. Pretty soon it came out that 
the want of flywheel could not cause the 


Where 


There was one at each end of the 


trouble, for they had two. were 


they ? 
shaft, close to the end walls of the build 
ing, where wall boxes afforded excellent 
Flywheels at the end of 2-inch 


feet 


supports. 
from the engine! I 
told them 
to take off their flywheels, and came home. 


shafts and 200 


fairly shouted with laughter, 
Phe tlywheels were taken off, and there 
was no further trouble 
railway engineers, absorbed in locomotive 
designs and everything pertaining to rail 
roading, be expected to know about fly 
wheels and shaft torsion ? 

About had the pleasant 
surprise of a visit from Mr. Allen, whose 


I had made was 


midsummer 


gratification at the show 
We saw much of the exhibi- 
Perhaps the most interest- 


unbounded 
tion together 


ing exhibits in the machinery department, 


to us both, were the working models 
shown by the marine engine builders 
There were a large number of these, 
generally not much over one foot in any 
dimension, but complete to every bolt and 
nut, superbly finished, and shown in mo 


tion, They had evidently been made re 


gardless of cost. In the progress of engi 
neering science, everything represented by 
these elegant tovs has long since vanished 
We were much impressed by a cylinder 
casting, 120 inches in diameter, shown by 


Mr 


] 
frontal 


Penn, one of a pair made for a hori 
engine for a British warship, to 
work steam at 25 pounds pressure. Every- 
thing there shown pertaining to steam en- 
our own engine, was 


gineering, except 


about to disappear forever. How long be- 
fore that also shall follow ? 
Soon Mr 


me a drawing of his four opening equili 


after Allen’s return, he sent 


with adjustable 


I realized the great value of this 


brium valve, pressure 


plate 
invention, now so. well 


most original 


known, but its adoption required a re 
scheming of the valve gear, and that had 
to be postponed for some time. 


In setting up the engine in the works of 


Easton, Amos & Sons, I had a curious 
example of English pertinacity. Old Mr. 
\mos said to me, “Porter, where 1s your 
pump?” “The engine has no pump.” “No 
pump!’ “No, sir; we consider a_ feed 
pump as an adjunct to the boiler, never 


put it on the engine, and generally employ 
independent feed pumps which can be ad- 


Well, what should | 
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justed to the proper speed. Besides, a 
feed pump could not be run satisfactorily 
at the speed of this engin He heard 
me through, and then, with a look of utter 
disgust, exclaimed: “If a man should sell 
me a musket, and tell me it had no stock, 
lock or barrel, these were all extra, I 
should think it 
Nothing 
must have a pump. 
off the projecting end of the shaft, but 
Mr. Amos ordered this to be left, and had 
a vertical 


just about as sensible.” 


would do but that this engine 


I had intended to cut 


an eccentric fitted on it, and set 
pump on the floor to be driven by this ec- 
centric, at 225 double strokes per minute. 
Also the feed pipe had to be over 50 feet 
long, with three elbows. 

Of course, as the boys say, we had a 


circus. mechanic had a daily job, 
mornings, when the engine was not run- 
ning, securing that pump on its founda- 
tion. The trembling and pounding in the 
feed pipe were fearful. I suggested an air 
chamber. They sent word to me that they 
had put’ on an air chamber, but it did no 
to look at it, and found a 


very small air chamber in the middle of 


good I went 
the length of the pipe. where it seemed to 
me more likely to do harm. At sug- 
gestion they got one of suitable size and 


my 


attached it to the pump outlet. when the 
noise and trembling mostly disappeared, 
as well as the disposition of the pump to 
It did fairly well after that, 
and they made it answer, although I do 


Mr. 


\mos was the consulting engineer of the 


break loose. 
not suppose it ever one-quarter filled. 
Roval Agricultural Society. At this ex- 
hibition American reapers made an inva- 
Mr. 
against them, and in reply to my question, 


sion of England. Amos set his face 
what objection he made to them, he re- 
plied, “We prefer to get our grain into the 
barn, instead of strewing it over the field.” 
\nd vet this man, the engineering head 
of this firm, was the only man in England, 
so far as I knew, advanced enough to take 
up the Wolff system of compounding, and 
who had bought my engine to run at 225 
revolutions per minute, which it continued 
until 
some years later, when these works were 


to do with complete satisfaction, 


removed to a location on the Thames, east 
of London, when I lost sight of them. 


Steam Turbines and Rotary Engines. 
BY W. H. BOOTH. 

It has become very usual to say that the 

steam turbine, by its peculiar action, avoids 

the 

engine, 


evils of the ordinary 
steam the 
of much of the initial steam by the cylin- 
der rolls which have superficially approxi- 
mated to the temperature of the exhaust 
steam. Were the the 
turbine of non-conducting material such 
One end of the turbine 


one of worst 


namely, condensation 


metal of steam 


would be the case. 


is exposed to boiler temperature steam 
while the other end will be exposed to the 
temperature of the exhaust steam. Be 


tween the ends it is usual to say that the 


metal must have exactly the same tem 
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perature as the steam which is passing 
But is this so? If one 
end of a bar of metal is exposed to heat 
hot 


continually by. 


the other end will commence to get 
lf very carefully and completely insulated 
the cold end would in time become as hot 


as the heated end. If unprotected, how- 


ever, it never can become so hot because 


the bar is always losing heat by radiation 
and therefore cannot become equally heat- 
The cylinder and the rotor 
simply like a bar 


ed throughout. 
of the steam turbine art 
of metal more heated at one end than at 
the other. Heat must constantly be travel 
ing along the metal towards the colde: 
end, and this would appear to point out 
that there js a tendency for both the cylin- 
der and the rotor to fall in temperature 
below that of the steam passing by. By 
looking up the coefficient of conduction 
of the metal the amount of heat might be 
approximately calculated, which is lost by 
traveling along the metal and this amount 
would represent the heat lost by the initial 
steam during the same time. If, therefore, 
to the add superheat to the 
necessary amount to combat the condensa- 


steam we 


tion, then should the steam be dry 
throughout. 

Probably the heat lost by conduction is 
of some real moment. Both the casing 
and the rotor are full of projecting blades 
which the 
serve to carry heat to or from the steam 
so that 


up and conduction must go 


are screwed into metal and 
the metal is initially well heated 
on freely to 
the cold end which is equally well supplied 
with guide blades projecting into and in 
contact with the steam. 

The steam 
and employed as an air compressor, it 1s 
This explains why it 


turbine has been reversed 
said with efficiency. 
is that the turbine is so inefficient as a 
non-condensing engine. Air is 
doubly as dense as steam and when al- 
lowed to press in at the exhaust end of the 
the 


nearly 


turbine air acts powerfully against 
blades. The usual method of regulating 
the turbine is by gusts of steam more or 
less frequent or prolonged. After a gust 
the turbine runs empty of steam and air 
rushes back into it and retards its motion. 
The condenser, however, and air pump 
not only help the steam to flow, but also 
keep off the air. The 
essentially a machine to be run with con- 


steam turbine is 
densation, 

There seems to be no end to the process 
of inventing new engines. We have all 
thought that the rotary engine of ordin- 
ary type was doomed to failure because of 
the friction of the 
sliding shutter which is the almost in 
variable feature of the rotary engine. <A 
novel rotary the 
shutter, but there is no rubbing friction. 
There is a cylinder and an internal rotat- 
ing roller in which the shutter or shutters 
But the cylinder as well 
as the inner roller but 
trically therewith, and in the same direc- 


enormous customary 


engine, however, has 


slide in and out. 
revolves, eccen- 


tion. The shutter is always pressed hard 


| 

«| 

— 
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‘ 
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against the cylinder by centrifugal force, 
and the outside of the cylinder rolls on 
rollers which work in a roller path which 
is circular. 

The inner roller, or piston, which car 
ries the shutter, appears from the descrip 
tion to roll round the interior of the cyl 
The shutter and the point of 
trol of the roller are thus constantly ap 


con 


inder. 


proaching to and receding from each 
steam acts within the crescent 
The 


simply slides in and out and has a regu 


other, and 


shaped annulus between shutter 


lar movement over the inner face of the 
cylinder. 
The inner face of the cylinder runs of 


necessity exactly at the same velocity as 
the outer surface of the piston or shutter 
It must do this for the one drives 
the other. The 


about an inch or more beyond the piston 


roller. 


round shutter projects 
and must, therefore, at its extreme edge 
little faster than the surface of 


the cylinder on which it presses. 


move a 
There is 
thus a slow movement of the shutter over 
the cylinder surface, a movement which is 
nil where the cylinder makes contact with 
the piston and a maximum at the opposite 
But the relative motion is small—a 
of the 
There is 


point. 
fraction only of the rubbing motion 
old 


equally 


shutter engine also 
little 
ends of the piston and shutter upon the 
flat ends of the cylinder covers. Almost 


all the old the old 


rotary engine has been swept away, and 


time 


rubbing movement of the 


movement of time 
its place taken by the rolling of the central 
shaft and of the trunnions of the cylinder 
upon rollers which in their 


turn run on 


circular races. The cylinder is carried en 
tirely by its end covers which are con- 
tinued externally as trunnions which bear 
and rotate upon the rollers above named 
The centers of rotation of the cylinder 
and the piston are not the same, but differ 
by half the difference of diameter. The 
difference of diameter measures the pro- 
jecting part of the shutter and the “piston 
area” is the product of this projection by 
the length between the cylinder covers, 
This is the maximum piston area. Its 
minimum area is nil and occurs at the line 
of contact. The piston displacement per 
revolution is the maximum area multiplied 
by the mean semicircumference of move- 
ment. The general scheme of the engine 
is as in Fig 1, 4 being the line of contact 
of cylinder and piston and D-d being the 
D-d 
the distance apart of the centers of rota 
tion. 
ance, but the piston, of course, is out of 


maximum shutter projection, being 


The cylinder revolves in perfect bal- 


perfect balance by the difference of effect 
of the shutter in and out 

F- xtra power is obtained with two shut 
ters, and still more with three. Steam is 
admitted by the shaft 
through the body of the piston and into 


central hollow 
the steam space behind each shutter and it 
is exhausted in front of each shutter, back 
shaft 


again to the central hollow In this 
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central shaft is a perforate! tube and a 


ir ports being 


tube valve the perforations 


arranged to admit steam to the cylinder 
the are passing the line 


jist as shutters 


By sliding the inner tube 


direction by a 


of contact 1 


simple 


in a longitudinal 

lever. the engine is caused 
movement ot a lever, the engine 18S causes 
to reverse. When first invited to see the 


I on] anced at the drawing 


and pamphlet and 
ne of the 


ngine run Vv g 

seemed to be simply 

old rotary engines that every 

\ deeper study 

me, however, the peculiar features 


l wiped out the faults of the 


which have It 
old shutter engine, and I found the actual 
machine was capable of running up to 760 
revolutions per minute without vibration, 
doing 18 kilowatts of work and occupying 
little The 


gine is practically a piece of turning and 


remarkably space. whole en 
boring work, and much of it can be turned 
gage 
upon 


up in long lengths and cut off to 
It will be 


the shutter and has a moving abutment 


clear that the steam acts 


If any steam tries to leak along the link 


FIG. 2 American M 
ACTION OF ROTARY ENGINE 
of contact the tendency is to rol] it out 
We have further what at first is a 
somewhat effect. The cylinder 
and the piston both rotate in the same di 


again. 


curious 


rection by virtue of the pressure of steam 
contained between them. In an ordinary 
the 


nd the cvlinde r cover and these 


engin steam presses between the 
piston 
two pieces move relatively in opposite di- 
rections. In this new engine the cylinder 
and the piston move in the same directon 


here 


steam 


which is a bit disconcerting at first 


is the abutment from which the 
takes its power to push the shutter: 

If a closed vessel of V-shape be taken as 
in Fig. 2, and steam be raised inside it by 
applying heat, there will be no movement 
Yet in the 


“V." the end of which is rigidly attached 
that 


engine we have simply bent 


to one leg and can move only when 
The closed “V" 
favorite idea of the perpetual motion 
Now 
to have something very like a closed “\ 

stand still Yet as 


leg moves vessel is a 
man, 
in the Hult rotary engine we appear 


which ought to 
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Galileo said, it moves for all that It 
does move, too, for I have seen it. Yet if 
pproached in the above questioning spirit 
we might begin to doubt that it would 
\ entivy t do \ the im 
) | il t and 
r¢ 
the wement 
\ Ce \ ref 
ere can be 1 tte produced 
s¢ ( b 1 1 T ‘ 
‘ d their cent fi | duce 1 
\ tric differen \ B 
when the tter mov es the 
lume of the V-spac« d enables the 
eam to pert 1 worl It no 
ment whether the cvlindet and move 
or nd still move mplv because 
t convenient that thev should do so 
pecullal engine 18 po sible 
Dy ntroducing ik tean 


the cent il shaft Withou t] detail it 

at casy to sec how he evlinder could 
be made to rotate and wit! itt rotating 
vlinder the friction of er engine 
would do for what wavs has done 
ill past ind huttes cng 
engine i practical succe ind bids fair 
o be a commercial success. It will prob 
ibly find its field da nits of use 
fulnes Dhese mits probably be 
found to come in with the steam, that is to 
sav, in connection with the Iimits of ca 
pacity of the hollow shaft to admit and ex 
haust sufficient steam for the larger sizes 
of engin 

The projecting shutter, moreover, must 
not project too far or the elimination of 
rubbing friction will be insufficient But 
within limits the scheme 1s good and it 


has been worked out well No attempt 1: 


made, I believe, to cause the cylinder to do 
work. It is simply driven round by th 
piston by rolling contact and makes no 
serious demand upon the adhesion along 
that line as it would do if used as a trans 


The pressure ¢ xerted he 


and the 


mitter of power 


tween the piston cevlinder along 


the line of driving contact can be regulated 
by means of adjusting screw o that the 
two run together tirmly without shake 


All the 


the shaft, the 


engine is of plain cast-iron except 


rollers and their steel-lined 


paths on which they run. Governing is 


affected by movement of the inner tube 


valve which varies the cut-off Mechani 


cally the engine 1s a sample of what can 
be done by modern methods of accurate 
construction, but it 1s p ible only because 
of tl sm rubbing frict and thi 
has been secured only by the adoption 
of the rotating cylinder itself possible 
because of the central steam admis 
sion which appear to put ai limit 
upon the possible powers to which = such 
an engine can be made, for it does not 
ippear Irkely that the piston could be over 
hung on its shaft so as to admit of a suf 
Nic tly iF rge steam pipe for large power 
nd if the steam p pe were » enlarged the 
rubbing friction of this inside the piston 
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would probably become excessive. Hence 
the limited range which this engine in 
common with most pieces of machinery 
possesses. More will probably be heard of 
this rotary engine, It is the only one 
outside the turbine class which I have yet 
seen that possesses practical possibilities. 
All others have been hopeless from the 
first because of their great extent of rub- 
bing friction. That most ingenious of all, 
the Tower spherical engine, had this defect. 
The Hult engine alone avoids it in a most 
unexpected fashion. 


London 


High Speed Metal Cutting. 


BY OBERLIN SMITH. 

In a recent magazine article referring 
to the cutting of metals upon the shaving 
or paring principle, I have pointed out the 
slowness of machtme-shop processes and 
a consequent inherent expensiveness of all 
machinery, as we look back through the 
history of the art. It was further shown 
that one very important limitation had 
hitherto been the slow speed at which 
metal-working machines must necessarily 
run, owing to the heating and consequent 
destruction of the cutting tool. 

It was further shown that a new era 
had begun, owing to the recent use of 
tool-steel of a somewhat different chem- 
ical composition from heretofore, which, 
by reason of its marvellous faculty for 
cutting some four or five times faster than 
the old kinds of steel, will inevitably tend 
to introduce great changes in machine- 
shop methods, not only in speeding up 
cutting operations, but in developing tools 
of much heavier and, in some cases, of an 
entirely different design. 

It is doubtless a generally known fact 
among the readers of the AMERICAN Ma- 
CHINIST that there are now in the market, 
both in this country and abroad, a num- 
ber of brands of the new high-speed tool- 
steels offered for sale at a moderate price 
by high-class and responsible steel mak- 
ers. The various kinds seem to differ 
somewhat in chemical composition, in 
methods of treating them when forging 
and when hardening, and in the results 
obtained while using, both as regards 
working speed and durability. They are 
all good, and very good, when compared 
with the tool-steels of ancient times—that 
is, of two or three years ago and earlier, 
Some of the brands, however, are better 
than others, but it is yet too early to ar- 
rive at any definite conciusion as to which 
is the best, especially as improvements are 
constantly being brought out. 

Many comparative experiments have 
been made which are more comprehensive 
than the few which I have been able to 
conduct myself. It seems certain, how- 
ever, that several good steels can now be 
purchased at a price between 5oc. and $1 
a pound, which can be worked in an or- 
dinary forge fire, and which it is almost 
impossible to spoil by wrong methods of 
heating. These steels can be run at a 
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cutting speed, where the machine and the 
work are suited thereto, varying from 50 
to 150 feet per minute. It is difficult as 
yet to fix an average, but it probably will 
approximate somewhere near 100 feet. I 
have used a turning tool of ordinary form 
upon a medium-hard forged-steel shaft at 
a speed of over 200 feet for a minute or 
sO at a time, but no longer. This same 
tool, however, ran at a rate of about 160 
feet for several hours, with hardly any 
sharpening. These may perhaps be re- 
garded as exceptional cases, all conditions 
being favorable. 

We must concede, however, that even 
at the present stage of development all of 
the machinists of the world have now at 
command, for certain kinds of ordinary 
work, speeds from two to four times as 
great as they have been taught to use 
during the former years of their practice. 
The object of this article is not to demon- 
strate the above mentioned facts, but to 
point out some of the changes in the ma- 
chine-tools thémselves that the new order 
of things may be expected to bring about. 
The first and most obvious change is, of 
course, merely to increase the speed of the 
lines of shafting, driving lathes and other 
rotative tools, together with reciprocating 
tools like shapers and slotters, whose 
rams are not too heavy for the required 
speeds. Where planers of the present type 
are driven by such shafts there must be a 
considerable changing of pulleys, as (for 
reasons to be mentioned later on) they 
cannot be speeded up to any great extent. 

A large velocity increase of this kind 
will, of course, mean much greater motive 
power and stronger means of transmission 
to the shaft therefrom. When all this is 
accomplished new troubles will appear. 
Irregular lathe work which cannot be 
easily balanced cannot, of course, have its 
speed increased, except to a limited ex- 
tent, without uncomfortable vibration. 
Lathe work of very small diameter, if run- 
ning dry, may become so heated as to pre- 
vent the desired high speed which other- 
wise might be attained. Belts, counter- 
shafts and lathe spindles may not behave 
as well, when thus spurred up to stren- 
uous action as they have by the old-time 
lazy regime. It will be found, however, 
that on large and medium sized work of 
symmetrical form, especially if the cuts 
are of considerable length, a wonder- 
ful saving in time can be made, even with 
old-fashioned lathes. 

So far the new steels seem to have been 
used mostly for ordinary single pointed 
tools, which can be forged and ground in 
the usual way. It is too early to say to 
what extent milling cutters, drills, reamers 
and taps can be made of these steels, al- 
though the work of development has be- 
gun and a number of makers of such tools 
are experimenting in this line. From the 
fact that in hardening and tempering the 
new tools it is necessary to burn the cut- 
ting edge almost to the melting point, 
there would seem to be grave difficulties 


May 21, 1903. 


in making the fine, accurate, multi-edged 
tools referred to above. It will, however, 
be interesting to see how the problem 
works out. 

Referring again to machine tools with 
reciprocating cutting motions, the startling 
fact confronts us that nearly all the 
planers in the world, no matter how good, 
must now be put in a sort of a Pariah 
class by themselves and treated as Ishmael 
was, to be derided and suffer among their 
more fortunate brethren. 

This is merely because they are ad- 
dicted to the bad habit of moving the 
work instead of the tool, and are unfor 
tunate enough to possess a comparatively 
heavy table which they must move with it. 
Ii is true that machines of the latch type 
also move the work, but these do it with 
a continuous motion, at a uniform speed, 
which makes all the difference. Further- 
more, the spindle and chuck on a lathe 
are vastly lighter in proportion than is a 
planer table. 

We see, therefore, that all planers of the 
present type are handicapped, in regard to 
their in portant and heavy members, by an 
irregular motion, which not only changes, 
and should change, its velocity at each 
end of the stroke, but that it is also re- 
versed in its direction. Unfortunately, too, 
a gradual decrease to zero velocity at each 
end of the stroke, as is the case with the 
steam engine piston, or the table of a 
crank-driven planer, is not practicable 
with the present machines. On the con- 
trary, the motion is brought to an almost 
abrupt stop, alleviated only by the natural 
over-run due to momentum. This, fur- 
thermore, is not uniform in amount, but 
depends upon variations of table load and 
shafting speed. It is indeed well known 
to be a serious defect in all belt-shifting 
planers. We find, therefore, that on al- 
most all planer work it will be impossible 
to take advantage of the new cutting tools, 
as the old speeds of 10 to 25 feet a minute 
are as quick as is consistent with the 
inertia of the heavy moving parts.* 

It would seem, therefore, as if one great 
and very radical change in machine-tool 
design must begin in the near future, in 
the way of the development of an entirely 
new type of planer. This must be as efti- 
cient and convenient as the present ma- 
chine, but must move the tool instead of 
the work. 

The planer problem, however, will not 
be the only one to occupy the talents of 
our best machine tool creators. It will be 
found that the higher rotative speeds on 
lathes, etc., will be much more useful with 
the machines made heavier and _ stiffer, 
even if we limit ourselves to the present 
general type. The fact has been de- 
veloped that the new steels will cut 
heavier chips than the old ones, in addi- 


* We must take issue with Mr Smith in the matter of 
planers. At page 674 we pointed out that the inertia of 
the table is an insignificant factor in the reversal, the im- 
portant factor being the inertia of the pulleys. The new 
Sellers planer, in which the pulleys run constantly in the 
same direction, reverses atabout 100 feet per minute, and 
there is no apparent reason why it should not be driven 
up to the same speed for the cutting stroke.—Ep. 
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tion to running at a higher velocity. All 
machine tools, therefore, must 
gradually be remodeled, to give them not 
only stronger and stiffer moving parts, 
which and 
stationary members to match, but we must 


of cur 


will convey heavier stresses, 
put into the whole machine a great deal 
for 


Thus we will have em- 


more cast iron than seems necessary 


actual strength. 
bodied in enormous proportions the anvil 
idea early advocated for machine tools by 


Mr. Charles T. Porter and myself. A 
reference to old files of the AMERICAN 
MacHINIst will show that many years 


ago i compared what I termed the anvil 
principle and the fiddle principle, both in 
prose and verse—much, it is to be hoped, 
to the discredit of fiddle-like devices, ex 
cept for strictly musical purposes. Fur- 
thermore, I most earnestly set forth the 
necessity of the 
diameter of lathe spindles as well as the 
weight of the beds and other stationary 
parts. Among other improvements was 
what then seemed the radical one of mak- 
ing the main journal of a 20-inch lathe 
spindle 5 


enormously increasing 


inches in diameter against those 
running from 2 to 334 inches, which were 
then the world’s 
practice has been gradually improved in 
this respect, but the 5-inch size has hard- 
ly been reached. 


generally used. Since 


The time has now come, 
however, when we must even go beyond 
it and throw aside the foolish idea of sav- 
ing friction in a lathe spindle at the ex- 
pense of its stiffness and general effi- 
ciency. 

When it is considered that we run the 
bearings of our planers, shapers and slot 
ters, and some boring mills, at the same 
speed as the tool, it is difficult to see why 
we should be frightened at increasing our 
lathe spindles to a size even beyond the 
average diameter of the work. 


cuse fi 


The ex 
ir small spindles has been the high 
speeds necessary for very small work, but 
this argument applies chiefly to all-around, 
handy lathes, of the ‘Jack-of-all-trades”’ 
order, which are so excellent for jobbing 
shops. For modern manufacturing, how- 
ever, in the strenuous lines in which it is 
destined to go forward, we must differen- 
tiate our machine tools much more than in 
the past—making large lathes for large 
work and small lathes for small work. 

In general, the aim of the new machine 
tool designer must first be to lose all 
knowledge of the cost of cast iron and be- 
come utterly callous 
bills: 
all the metal that will go in, 


foundry 
then he must pile into the machine 


regarding 


consistently 
with convenience of manipulation on the 
Such 


can be attained otherwise than 


part of the operator. convenience, 
however, 
by making the parts usually moved by 
hand so light 
as to More 


automatic motions than now can be pro- 


(as a lathe carriage, etc.) 


appeal to delicate nvuscles. 


vided, especially as these tools will mostly 
be equipped with direct-connected, multi- 


speed, reversible electric motors, and per 


laps with some small auxiliary motors, in 
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the case of heavy machine tools, for man- 
aging the various feeds and for hoisting 
the work. 

Another object to be attained will be 
the grading of speeds in rotative machines 
with a definite percentage of increase and 
with number of 
possible by the miserable cone pulleys now 


a greater steps than is 
in use, with their large steps and thet 
frequently bad proportioning of the speeds 
to each other. There must, furthermore, 
be convenient methods devised for quickly 
ascertaining the cutting speed of any tool, 
not only by the workmen themselves, but 
by that newly invented man, the speed in- 
I think, destined to be- 


the 


spector, who 1s, 


come an important factor in good 
management of machine shops. 
The 


far from complete as an analysis on the 


above-mentioned propositions are 


important question in hand. Some of 
them, however, may serve as a hint to the 
army of workers who are destined to solve 
the many problems involved in the de 
velopment of the new era of machinery 
making, by means of the highly special 
ized, quick-speed, electric machine shop, 
with its clean floors, its light-colored and 
tasteful walls 


heating and ventilation, its brilliant light 


and ceilings, its uniform 


ing. its wire-delivered energy from  be- 


neath the floor and its entire absence of 
the 
perform the 


machinery, except electric 
will quickly 
conveyance from tool to tool of all but the 


lightest work . 


overhead 


cranes, which 


The Care of Machinery—Accidents. 

BY PETER H. BULLOCK. 
Everybody knows that all things will 
out but 
story and about things that wear out too 
soon or get broken before they ought to. 
If the three and 
conditions, were ail just right, most any 


wear sometime, this is another 


factors, material, care 


piece of apparatus could be classed as 
Lloyds do a properly constructed, equipped 
and manned steamship, At 


0d 


for—well, a 
the 


clusion that most any piece of apparatus 


while. I have come to con 
will need repairs about as the above fac 
enter but the 


human element of judgment and common 


tors into its operation, 
sense is essential in every case 


\ mortising machine «was set up, and 
the mechanic who came with it did quick 
and fine work. There was a spindle for 
carrying a bit at one side and directly in 
line with the chisel, but the mechanic did 
as the work he did was with a 


Not long 


worked 


not use it, 
inch chisel and in soft wood 
after there oak to be 


that required a 7¢ mortise, and 


was some 
the man 
who had been put on to the machine did 
just as he had seen his tutor do—tried to 
the the without 
boring any hole to start the mortise from 


force chisel into wood 
The repairs that were necessary might be 
classified under the heads of care and con 
ditions, qualified and intensified by a lack 
of common sense 

A machine for forcing dies through sole 


leather, that had run for years without 
any trouble, began to break tie rods and 
strip teeth out of gears. After two o1 
three encores | made an examination, and 
found that there was a lot of sole leather 
stock being used that was very nearly 
like raw hide and that would not soak 


» usual time allowed in the tank 


\ few vears ago I told in this paper about 
using common railroad seales tor testing 
materials, so thought 1 would try the 
scheme on tl eather. I put a freight 
car 1 the scales and weighed it; put a 
beam across the platform, but resting on 
blocks outside of it, ther a prece of com 
mon sole leather was put on the beam 
and the die on it, and a jack-screw trom 
the bottom of the car to the di All that 


was necessary to do was to see how much 


of the weight of the car was removed by 


operating the jack-screw ull the die was 


forced through the leather—2,300 pounds 


Then a sample of the hard leather such as 


had been breaking the machine was tried, 


and it took 7,750 pounds to force the die 
through. Little wonder that gears failed 
under these adverse conditions and lack 


of judgment 
Che illustration shows the countershaft 


\ WORN COUNTERSHAFT 


for a spe ed lathe, one of a lot of twenty 
five. A request came to send a man to fix 
the shipper, as it bothered the user to ship 
the belt on to the tight pulley. The man 
brought the whole outfit to the shop, and 
I was willing to believe that the belt would 
ship on a little hard, but it ought to have 
enough to 


shipped off easy average up 


about right There was no complaint 


about the shaft or loose pulley—they just 
wanted the shipper fired. Why the shatt 
wore as shown, all on one side, Tam un 
able to say Phe cone and tight pulley 
had been turned inside and out, and on 
the new shaft were in balance; so there 
Was no reason to suppose that the shaft 
always assumed one position, not at least 
till after it had begun to wear consider 
ably The shatt wa I 3-160 inches diam 
eter. and had worn to 9-16 at the smallest 
point, while the hole in the loose pulley 
had enlarged to about 2 inches. As these 
combined “weat amounted to about 1 
inch and made a step of that light for the 
belt to overcome, I really do not wonder 


that the shipper was thought to need fix 


ing In this case the original conditions 
and material, so far as I could see, were 
all right. but a lack of care (usually 


spelled oil) had produced conditions that 
caused the final result 


The fact that some things will inter- 


73! 
A 
; 
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change that are not intended to do so will 
often make trouble. There is a machine 
that has two projecting shaft ends just 
alike for carrying feed gears of 18 and 34 
teeth. Each gear and each shaft end is 
marked with a consecutive shop number 
for use in ordering new ones, but there is 
no way, except by knowing, to show 
which gear goes on either shaft. Besides 
the work either the 
only difference heing perfect work if right, 
The holes should have 


machine will way, 
and poor if wrong 
been enough different to prevent the gears 
being interchanged. 

I sold an upright engine that we had no 
further use for, and teld the purchaser 
that it would run clockwise as he faced 
the wheel, 250 turns per minute, and to 
connect the steam pipe to the 3-inch flange 
and the exhaust to the g-inch. In a few 
days my telephone bell was pretty busy, 
with the purchaser on the other end of the 
wire. “The engine runs the other way, 
and only 190; come and make it do as 
It seemed to 


he up to me to go and see what had got- 


you said, or take it away.” 


ten into this formerly weli-behaved en 
gine. Well, there wasn’t really much the 
matter. Both flanges were the same size 


outside and were drilled alike. They had 
just put them on wrong, and the engine 
having a piston valve, it ran about as he 
said, and as might have been expected. 
The owner and piper both declared that 
it was connected as they received it, and I 
am not at all sure but they were right, for 
my men who took the engine down and 
shipped it may have put the flanges back 
on to the wrong sides of the steam chest 
themselves If these flanges had been 
drilled a little different, neither my men 
nor the purchaser could have made a mis- 
take. 

Quite a number of years ago word came 
to me, while in another part of the plant, 
that there was trouble with the main en- 
gine. When I got there it was stopped. 
the gland was out on the rod and one of 
the said 
the nuts came off, letting the gland loose. 


studs was bent. The assistant 
and that the crosshead must have thrown 
the gland against the stud. Now. as the 
packing was not blown out of the box, I 
could not think that the engine had run 
had off, 


neither could I see how the gland could 


very long after the nuts come 
strike one stud and not the other one also 
In fact, the whole thing seemed so fishy 
that I let the man go at the earliest op 
portunity, the unexplained absence of a 
that fitted the the 
studs having perhaps quite an influence 


box wrench nuts on 


in my decision. Very recently, in making 
some alterations, this wrench of ten years 
ago was found concealed, and its battered 
condition was as good circumstantial evi- 
dence of the former accident as was the 
finding of the the 
thought to point suspiciously to the milk- 


fish in can of milk 
man as having accidentally put it there 


while adding water to the lacteal fluid he 
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honestly thought to be too rich for his 
customers. The box of the 
wrench showed the mark of the stud on 
curved mark of the 
If the man had 


crushed 


one side and the 


crosshead on the other. 


told me he accidentally got the wrench 
caught, I would have overlooked it, but 
the studied attempt at lying out of it 


showed him to be unsafe 


Rule for the Length of Bevel Gear Teeth. 

A correspondent writes: “In the treat- 
ise on gearing published by the Brown & 
Sharpe Manufacturing Company, a rule 
for the length of the teeth of bevel gears 
is given, according to which they should 
be five times the thickness of the tooth at 
the pitch circle, but in no czse longer than 
ene-third the distance from apex of the 
cone to the pitch circle. I know of bevel 
gears working successfully that have teeth 
longer than this. I know from experience 
that gears with teeth longer than this do, 
in some cases, give good results, and 
would like to have you give a rule to de- 
termine the proper length of bevel gear 
teeth.” 

We consider that the allowable length 
of a bevel gear tooth will depend upon 
that if the best 
sible results are sought in any given case, 
the length of the teeth must be propor- 
tioned to the circumstances of that case. 
Hugo Bilgram, of Philadelphia, having 
had a very wide experience in the manu- 
facture and use of bevel gears, and having 
made such years a study, we referred this 
question to him, and in reply to it he 


circumstances, and pos- 


writes as follows: 

“T think a general rule can hardly be 
given, as each individual case may involve 
different conditions which require specific 
treatment. On the whole I think the rule 
given by Brown & Sharpe to be very good. 
I would not advocate longer teeth, for the 
following reasons: 

“As teeth are lengthened towards the 
apex they get smaller, so that the increase 
in strength, if any, is not commensurate 
with the extra care required in setting 
the wheels. The longer the teeth the more 
accurate must be the workmanship to 
avoid transferring the thrust to one cor- 
As we never can make 
mathematically correct bearing 
along the whole length of the teeth is very 
difficult 
more so than in spur wheels, because it is 
more difficult to avoid both the teeth of 
the wheels and the bearings of the shafts 


ner of the teeth. 
work, a 
wheels, much 


to obtain in bevel 


running askew than it is to cut those of 
And 


sides of 


spur wheels parallel with the shaft. 
if the bearing of the working 
bevel wheels should happen to he on the 
small ends of the teeth, a lengthening of 
the face will actually increase the danger 
of breaking off a corner. 

“When the object is to reduce the dan- 
ger of backlash from wear and care is 
taken to get a bearing along the entire 


tooth, a greater length may be advocated.” 
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Letters From Practical Men. 


Clamping a Pulley Over a Flange Coupling. 
Editor American Machinist: 

A coupling or a hanger often comes on 
a shafting line at a point where a pulley 
generally be 


by chang 


is required. A hanger can 
shifted, but to shift 


moving the 


a coupling 


ing or shafting lengths into 
different positions is usually too expensive 
for consideration. 

Here is how a 


diameter wood split pulley was put on a 


10-inch face, 24-inch 
flange coupling of a main shaft to drive, 
by means of an 8-inch double belt, an 


extra large drop hammer. 


| 


fre Machinive 


PULLEY OVER FLANGE 
COUPLING, 


CLAMPING A 


The pulley was first rebored to 6 inches 
scant, so as to make a good clamping fit 
on the hubs of the coupling. To allow the 
pulley to go on at the 11 inch diameter 
4 inch wide flanged portion of the coup- 
ling, it was partly bored and partly chis- 
eled out, as shown by the dotted lines. 
Two plates 3-16 inch thick, of wrought 
iron, were used to strengthen the pulley 
where cut away and to reinforce its clamp- 
ing grip. GEorGE FRANK. 


Repairing a Crank Pin. 


Editor American Machinist: 

Passing through the engine-room of our 
factory one day recently, I found the en 
gine pounding badly, and on having the 
engineer shut down, discovered that the 
crank pin was very loose in the disk. 

As we were too busy to shut down for 
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any length of time, I decided to make a 
quick repair job. We first chipped the 
head off the pin where it had been riveted 
into the disk, and drove the pin out, then 
drilled a hole in the end of the pin and 
out pipe tap. 
Next we turned up and threaded a tool- 


tapped it with a inch 
steel plug to the same taper as the tap, 
but large enough so that it would enter 
We then cut 
nearly to the shoul 
The 


plug in very 


only two or three t 
four slots in the 
der, and drove the pin into the disk. 
thre 


final act was sc1 


tightly, thus expanding the pin in the disk 
\s there was no room 
bed ot 


i 
until it was tight 


between the and the the en- 


gine, we broke the plug off with a ham- 


results entirely satisfac- 


M. E. W. 


mer Che were 


tory. 


Circular Forming Tool-Holder for the Automatic. 
Editor American Machinist: 
The drawings show a circular forming 


tool-holder which was made for an auto 
-18 Std. V. 
| | Knurl 
\ 
\ r — 


| 
| 4a 
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This operation is performed with this 
holder the 
screw e and nut c, then adjust the knurled 
through 


as follows: Release collar 


which adjusts 


a and 


thumb-screw d, 


gear segment washer >, the circular 


cutter When the cutting edge is adjusted 
to its proper position, tighten collar screw 


} 


e and nut c, and the machine is again ready 


for work. The radial teeth in the washer 

b and the arm a make it possible to use 

up the full circumference of the tool and 

iso obviate the expensive operation of 

milling teeth in every one, as one washe1 


zens of tools 
O. P. Hiperit 


wear Oul de 


Pa 


Inspection of Work. 


Editor American Machinist: 


there readers of the 


I suppose 
AMERICAN MACHINIST are 


are 


having 


trouble with detail inspection and, like 

myself, are pleased to note that we may 

have a little space for articles dealing with 
this side of manufacturing 

b | a 


Bess. Steel. C. Harden. 
‘ Use 4-8 Pitch Cutter n 


depth of tooth, 


tew boys ‘gaging screws or testing some 


ot the s, making it really a 


finished part 


sorting process rather than an intelligent 
inspection. Now while | consider it neces 
sary to gage the parts, | don't think it 
umounts to much unless it is a part of a 
more complete syste lor the gaging 
that can be don 1a part after it is fin 
shed \\ never correct an « I nad st 
dom prevent a repetition of it 

iny shops t department toremen 
re expected to see tl the parts are prop 
erly made it if they have a department 


I any e, they are ept pretty busy, and 
have not enough time left from their other 
duties to give the parts the inspection they 
should receive. Furthermore, they are in 
i great many cases t sufheiently tamil 

ir with the function f the piece in the 
issembled machine to pass upon it intel 
lhigently. Consequently, the degree of ac 
curacy is often left to the men, and the 
result that the fellow that does the sort 
ng is alwavs sure of his job 
“ 1 > 
G tecth 


1 


| 
) 
HOLDER FOR CIRCULAR FORMING POOL 
matic screw machine and which has proved There is no doubt but that the views of lf we must give inspection a place in 
perfectly satisfactory. some of the readers on this subject would) the shop, to make it effective we should 
The object of the device with which this be welcomed by many who are in doubt giv the same attention that we do the 
holder is fitted is to give an adjustment in regard to the limits to which detail in- other departments, and make it possible 
to the forming tool after grinding, and spection should be carried for the inspectors to prevent the produc 
also to avoid milling radial grooves in the There appears to me to be an apathy” tion of parts that are not up to the re 
tool to match those shown in the adjusting existing in the majority of shops in regard quired standard To do this we should 
arm a. As is understood, it is customary to this subject, and a sort of a “sorry-l have each operation pasted on by a com 
to grind these tools a certain distance have-to-do-it” air seems to prevail  petent inspector at the time the operation 
above the center, and after regrinding it when inspection is mentioned. Of course is started, and not wait until the job is 
becomes necessary to adjust the cutting in some of them there is a pretense made finished before we set out to find if the 
edge to its former position. at it. That is, there will possibly be a part has been made within the required 
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limits. If follow this plan then we 
have a chance of making this branch of 
the shop pay its own way by reducing the 
amount of spoiled work and removing the 
many troublesome things that the assem- 
blers have to contend with. 

The greatest trouble is in getting a big 
enough man for a chief inspector; a man 


we 


that has the tact and experience necessary 
to make a good one is also capable of do 
ing other things, and with an equal salary 
usually prefers to do them rather than 
shoulder the burdens of this department. 
The remedy is simple enough if you 
will recognize the importance of the posi- 
tion, make it inore desirable in the way 
of salary, then get a good man and make 
him responsible for the accuracy of the 
parts. This plan tones up the work, elim- 
inates the friction between the depart- 
ments and relieves the superintendent of 


H. Huau. 


his duties as a peacemaker. 


Numbering and Filing Drawings. 


Editor American Machinist: 

I never expected to write to you about 
my “system” of indexing drawings, for 
Im not particularly proud of it and fully 
realize it is a long way from perfection. 
In fact, I have never before considered it 
as a “system,” but after reading some of 
the recent articles on indexing I con- 
cluded mine was not the worst old way, 
after all. While it certainly has faults, it 
avoids some of those mentioned by others, 
and it has the three good qualities, sim- 
plicity, compactness and low cost. Per- 
haps I should say before going further 
that I seldom use tracing cloth, but I have 
two or three drawers of tracings, and they 
keep in good shape by the plan described 
later. 


Years ago I found a drawing paper 
whose surface is about all one can ask 
and which is yet so transparent that it 


vields a first class print in a reasonable 
time. I make my pencil drawings on this, 
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are shown in Fig. 1. and sheets form my 
index book in Figs. 2 and 3. 

This book is of the loose leaf type, and 
therefore capable of unlimited expansion, 
even to several volumes. It has two sets 
of index tabs, one for work indexed under 
the initial letter of the machine and one 
for mill plans, flumes, stone sheds, etc., 
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a separate pigeonhole. 
are numbered like the 
short work to locate a 


and each class in 
These pigeonholes 
drawers, and it is 
drawing. 
Tracings are all of one size (24x30), 
and are kept flat between paper boards 
having marginal tabs, which the 
same purpose as the tags on the rolls. I 


serve 


which are indexed under the customers’ should perhaps mention that the ox12 
Clapboard Machinery 
Clapboard Sawing Meh. | 250) | 
| | 
Clapboard Log Lathe C 27 | ; 
| | 
Clapboard Planer | 252 21 | 
| 
Clapboard Clipper ( | 250 | 
| | 
C. EF. Grandys Special | 
Sapper Aliachment 256 16 | 1 
Setting Device | 21 | 2 
-American Machinist 
FIG 2. PAGE OF INDEX BOOK. 
names. Each page has five columns, the manila envelopes are similarly marked 
first giving the name of the machine, sec- with a list of their contents. All three 


ond the initial letter, third the serial num- 
ber, fourth the drawer number and fifth 
the number of sheets in the set. 

While I prefer a certain group of serial 
numbers for each class of machines, Mr. 
Worcester’s plan of consecutive number- 
ing could be used just as well. If I ex- 
ceed the allotted space, as C-250 to C-275, 
I can make a second series of C-0250 to 


methods of storing are compact and keep 
the drawings clean, and each can be found 
with but little handling of its neighbor. 
The keystone of my system is, of course 
the loose leaf index book, which costs as 
much as three or four of the common kind 
and is worth a dozen. It is a very fair 
substitute for the card 


probably the best yet devised. 


which is 
If a sheet 


system, 


C 


Drawer 
Clapboard Sawing Machine 


sheets 


Wo, 16 M - 1380 


Drawer No. 8 


Mill Plans for 
Peck 


Lumber Co. 


2 sheets 


tracing from others if I wish, ink it care- 
fully and it is done. These drawings are 
rolled when larger than 9x12. 
Each roll is a complete set for one ma- 
chine, and each class of machines has a 
drawer to itself, or a part of a drawer. 
On each roll is a tag giving the drawer 
and the letters and numbers, 
which indicate the contents. Sample tags 


all kept 


number 


FIG. I. INDEX TAGS FOR DRAWINGS. 

C-0275, and this gives a clue to the class 
of machine which consecutive numbering 
does not and which is of great help to 
me, as I am obliged to keep a large stock 
of blueprints on hand, and I index them 
merely by the letter and number. They 
are kept in pigeonholes, as are also the 
drawings. heavy 
manila envelopes, each machine by itself 


These are in 
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or set of drawings is discontinued, if a 
mistake is made or a leaf gets damaged, 
only that one need be rewritten or re- 
placed. Unlimited expansion can be ac- 
commodated and the transfer be the work 
of but a few minutes. During the seven- 
teen years I have been in charge of these 
drawings [| written three index 
books, the first two being outgrown and 


have 
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: 
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having no means of adding to them. I 
believe this one will last as long as I shall. 
E. R. PLatstep. 


Modern Machine Repairs. 
Editor American Machinist: 

I have often remarked, and everybody, 
as far as I know, has always agreed with 
me, that. the small, local jobbing shop 
must always be an institution everywhere 
and must always be sure of lots of work 
in the mere repairing of the variety and 
volume of machinery now in use. I am 
getting to be not so sure of this as I was. 
One of the things which I can’t help 
noticing in connection with the operation 
and maintenance of manufacturing, or 
constantly employed, machinery is that 
while in, say, the last twenty-five years 
the employment of machinery has been 
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fully and intelligently, and therefore more 
safely, operated. I know how the profes- 
sional educators are worried about the 
decadence of skill, and I am not saying 
that they are not mostly correct, but the 
arrangements of the manufacturer enable 
him to get along better than formerly, 
even with the conceded narrower range of 
skill in the individual. The man who 
operates one machine constantly, and that 
upon a very limited range of work, can 
soon be trained to great reliability and 
efficiency, if the desirable attitude of the 
man’s will can be secured. The wanting 
to do is the one essential thing that can 
not be dispensed with in the efficient and 
reliable workman. The wanting to do 
includes the desire and determination to 
keep on doing, and this is a great pre- 
servative of the machine. 


Mill Plans 
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vastly extended and the number of dif- 
ferent machines or types of machines has 
enormously increased, the trade of the 
local jobbing or repairing shop has not 
advanced in the same ratio, if, indeed, it 
can be said to have grown at all. I don’t 
believe it has. 

When we come to think of it, there are 
various things that may be made to con- 
tribute toward an explanation. Machines 
as employed for manufacturing, being 
now built in shops in which they are a 
specialty, are built better than they would 
have been under the old single-machine, 
cut-and-try system of construction, and 
likely to break 
down or give out in any way, and they do 


they are therefore less 


in fact suffer derangement less frequently. 
It may be worth questioning whether 
the machines are not more carefully, skil- 


imertoun Ma tat 


PAGE OF INDEX BOOK. 


Now as to the perfection and reliability 
of the machine, and its little liability to 
get out of order as it comes from the 
builder, it may be remarked that in the 
building of the machine he has been prac 
tically compelled to concentrate his ener- 
gies upon producing something good and 
reliable, in order to hold his market. He 
has kept in touch with his customers, has 
kept his eye on the machines that have 
gone out, and has learned of the troubles 
that have most frequently beset them, and 
He has 


found what material, or grade of material, 


these he has mostly eliminated. 


is best for each part, and that he has 
adopted and. systematically provides. He 
has made special jigs and fixtures, and 
often has built special’ machines, for pro- 
ducing the details cheaply and vet with 
precision and close duplication. He has 


“ne 
a 


records, drawings, gages, etc., that enable 
him to replace broken, worn or deranged 
parts much more quickly and cheaply than 
they can be made by an outsider 

The builders of machines formerly found 
great profit in the repairs that were re- 
quired for them after they were sent out 
and put in regular operation. I went once 
as foreman to a shop which had built a 
great many “jack-heads” for textile mil 
but the building of them had been discon 
tinued because at the price at which it 
was compulsory to sell them money had 
been lost on every one that was built 
When I was there, 


rapidly getting back the money lost, and 


however, the boss was 


much more, too, in supplying the numer 
ous repair parts that were called for for 
years after. The old trick of using spe 
cial screw threads or special sizes or 
shapes of parts, in order to secure the 
profit from the repairs of machines, has 
been rendered an unnecessary and useless 
device, and it is now generally abandoned 
The entire system of machine building 
now works for the manufacturer as the 
supplyer of repairs, and unless his charges 
are outrageous he should be practically 
sure of the trade, and a convenient supply 
of parts as required, with a gang of ex 
pert repair men, renders any establishment 
tolerably independent of the local repair 
shop 

The small repair shop man not only must 
find great difficulty in competing with the 
machine builder in supplying repair parts, 
but he difficult: and 
best efforts, impos 


often must find it 


sometimes, with his 
sible to supply parts in every way as satis 
as those of the builder. Builders 
therefore cannot be expected to have 


fact Ty 


much affection for the local repairers of 
their machines, and this may operate t 
ome extent to keep the prices of repair 
parts down to a reasonable scale. Some 
times it becomes necessary for machine 
builders and the makers of mechanical 
specialties to protest against the local re 
pairers as damaging to their reputation 
Thus the manufacturers of a patent car 
coupler have quite recently sent out a 
complaint and warning against the way 
in which their specialty has been repaired 
They say in their letter: “It has been 
brought to our 


attention recently that 


some railroad companies are replacing, 
when broken, the drop-forged steel oper 
ating rods of our couplers with cast-iron, 
malleable-iron or cast-steel imitations of 
these rods. The impropriety of such re 
placements will be conspicuously apparent 


to the operating departments, particularly 


since these imitations do not even conform 


in essential dimensions, etc This would 


seem to an outsider to be 


specially bad 
case, as of course it should be the duty of 
all who have to do with it to make a car 
coupler as reliable as possible 
The highest recommendation for any 
machine or operated device would seem 
to be that it requires few and infrequent 


repairs, but it is essential that when re 
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pairs required they shall be made as 


quickly and cheaply as possible, and that 


are 


when the repairing 1s completed the thing 
repaired should be “as good as new,” if 


in the nature of things this is possible. It 


should generally be in the hands of the 
builder to control the repairs of his ma- 
chines if his first aim ic to secure their 


general efficiency. We can easly under- 


stand how a builder should first of all de- 


sire to make the building of his machines 


profitable and the sale of them constant, 


and he therefore must make them to re- 


few repairs and to make the neces- 
The 


repairer, whose profit must all reside in 


quire 
sary repairs cheap and easy. local 
the repairing, can never be expected to do 
anything towards the reduction of his em- 
ployment. The reduction of such employ- 
iment seems, however, to go on in spite of 


him TECUMSEH SwIF1 
Centers for Appearance’ Sake. 
Editor American Machinist: 


Reading C. H. Norton’s article on “Cen- 
ter Punches,” ete., at page 346, 
me of an amusing incident that happened 


reminded 


in Nagasaki, Japan, a year or so ago. The 
chief engineer of the ship on which I was 
serving had some work, consisting of pts 
tons and rods for the steam launch engine, 
done by a small Japanese shop, and it was 
particularly that the 
should be drilled and left in all the turned 
work, for truing up the parts when worn. 


Now, 


specified “centers” 


the Japanese are the greatest imi- 


tators in the world, and most of their 
methods of machine work have been ac 
quired from LEnglish examples. [t was 
only natural, then, that the parts were 


brought aboard with the centers carefully 


cut cut, or rather cut off; but the Jap was 


so anxious not to have the work rejected 


that he took the pieces out unto his “sam 


pan” alongside, and with a fire brick and 


wire mM 


something that looked lke a 


put marks in the ends of the rods, bring 


ing tnem aboard again, saying that they 
were tihen urashee (very much all right) 
The best part of it, for the Jap, was that 
the work was accepted 


An Indexing Jig for Drilling and Reaming 
Couplings. 
Editor American Machinist : 

A short time ago in a shop where a great 
many shafting couplings are turned out, 
the thought struck me that it would be of 
great advantage to have a jig for drilling 
and reaming these couplings without mak- 
ing a separate jig for each size. I there- 
fore designed a jig, as shown in Fig. 1, 
which does the work more accurately than 
when we did them clamped together, and 
reduces the time of drilling over one half. 

As is shown in this photograph, the 
coupling is jigged from the bore and not 
from the outside, which is often not true 
with the bore on account of being turned 
on a poor mandrel or in a poor turret 
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lathe. This jig is used to drill and ream 
six different sizes of couplings, the bolt 
hole circles, in five sizes, being of different 
diameters. Thereare six holes in each coup- 
ling, and index plate J, Fig. 2, is provided 
with Two hardened and 
ground steel bushings are all that are re- 
quired for each size of hole, one for the 
drill and one for the reamer. These bush- 
ings are nicely fitted and removed almost 


six notches. 


with the fingers alone. It is necessary to 
change the bushing after drilling the coup- 


ling and place the bushing for reaming in 
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An Able Automobile Salesman. 
Editor American Machinist: 

I came across an automobile salesman 
the other day, who was a crack-a-jack, 
and he was extolling the merits of his car- 
riage to a prospective customer in an able 
manner. The points of superiority were, 
most of them, new to your readers, and I 
think they will enjoy hearing about them. 

“In the first 
away beyond any other in the market. 


place, our condenser is 


The first one was tried by one of our best 


operators and while he was out a heavy 


FIG. I. INDEXING JIG FOR 


the jig. The bushings are squared on top, 
and with a slight twist with a wrench will 
slip out. Bushing «1 is first placed in the 
taper hole in the coupling and then placed 
over stud B, which is fastened to index 
plate Sliding blocks C, and are 
pushed up to the coupling and tightened 
down, and wheel / is turned around until 
the coupling is tight against the projections 
»-inch screws 


at the top of the blocks; 


in C, D screwed tightly against 


and are 


the coupling id collar G +] laced 
tne couping, and collar @ 1s then placed 


DRILLING 


AND REAMING COUPLINGS 
fog came up, and he started to run back 
to the shop, when he noticed his water 


An 
had 


tank was brim full and running over. 
the 
fog and sending it 


investigation showed condenser 


been condensing the 
into the tank 
the feed 


“Then, we have a strainer on 


water valve that not only collects all dirt, 


but it puts it into shape so it can be dis 
posed of. We sold a rig to a Jumber 
dealer up in Maine, and what do you 
thinl There was so much sawdust in 


FIG, 2 


over the stud. The bushing plate is placed 
over this collar, and collar / is then tight- 
ened down on G, bushing plate remaining 
stationary while the coupling is turned 
around, stopping at each notch in the index 
plate. 

This jig can be used for different jobs 
with the best results, as a great deal of 
time is saved by not having to move the 
work or square up under the drill after 
each hole is drilled. JoHN GALLAGHER. 
Watertown, N. Y. 


DETAILS 


the water that the second time he blew off 
his boiler, out came most of a bundle of 
laths; the valve had compressed the saw- 
dust in the water into that shape. Then 
our boiler is arranged with a valve be- 
tween the engine and boiler that increases 
the pressure to any desired amount, with- 
out any extra pressure, on the boiler. This 
is a new discovery and is only applied to 
our higher priced carriages. Our 
boiler is also equipped with a dividing 
line, so that if you should happen to burn 


new 


Fiske 
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Ge 
0 


May 21, 1903. 


out a boiler on one side of the line, you 
still have the other side to come home on. 
This is a very valuable idea.” 

These are not all of the new points the 
salesman had, but they were all I could 
stand at one time, so I left him. I don’t 
know as he sold the car; but he ought to, 
if good talking would do it, as I over- 
heard a well-known business man say of 
him, “He is the smoothest tongued liar I 


ever saw, and it is a pleasure to listen to 


him, even if he does lie. 


A. P. Press. 


A Lathe Reamer for Reaming Straight Holes. 
Editor American Machinist: 

The problem of reaming a straight hole 
lathe that l 


engine will not bore a 
straight hole is solved, and the solution is 


in an 


shown in the accompanying sketches. 


During my experience in machine shops 
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fluted reamers if not held back to the cen- 
ter of the tail spindle. 

Fig. 1 shows the reamer shank A with 
a \%-inch pin B driven in the end to a 
shoulder; 4 inch from shoulder is a small 
fillet, which is required to take the pres- 
sure of the cap C when reaming. Cap C 
has no fillet, and it may thus swivel all 
Three 


that is required on pin B. 14-inch 


tool-steel pins are driven in shank 4, as 
shown in the end view, and are flatted to 
fit 1% 


Cap C 


inch pins driven in cap C, Fig. 2 
is threaded left-hand and screwed 
The 


ment is shown assembled in Fig. 3 


in shell D, Fig. 2. whole arrange- 
Driv- 
ing the reamer so near the cutting edges 
with three points for bearings and with 
the shell 1-32 inch loose on the shank must 


Pin E 


m coming off 


necessarily make a straight hole 

is for keeping the reamer fri 

the shank when removing from work 
JouNn GaLLAGHER 


[We can see no reason why fluted shell 
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chamber core, and the result has been that 
the required clearance has had to be made 
by boring with a long, slender tool. 


Another encountered is that 


few molders can understand a sketch, and 
the 


much time as would be occupied in making 


difficulty 


hence patternmaker must spend as 


-bex in explaining how the job ts 


to be done, and then what if a waster 


whicl 


should be made, 1 is more than prob 


able 


Sand 


artist indeed! Trust the ordinary 


molder to even mend up decently 


mold and you trust ina broken reed. Per 
haps this 1s n because he can't t 
that he objec to spending time on w 
he considet unin portant trifles, wh 
go ) the weigh \nd 
very ender ult wil 
mending up one part the other end of the 
cleaner or a too long coat-sleeve is bound 
to bring down more sand. I have often 
od and watched skilled men cut off a 


I have seen but a very few lathes that 
were constantly kept in good enough re 


FIG. 2 


= 


pair to enable them to bore or ream a 
straight hole; it being necessary to take 
the work out of the lathe and run a hand 
reamer through the hole in order to make 
it straight and smooth. I have used ream- 
that the shank 


driven by pin through both, but they would 


ers were loose on and 


cramp after reaming a short distance. This 
is on account of the pin being so far from 
the cutting edges, which leads to cramping 
and to rough taper holes 

[ have given this test 


reamer a severe 


in an engine lathe by setting the tail-block 


over off center 1-16 inch, oiling the hol 


and putting a little oil reamer and 


leaving 1-16 inch to ream, the hole being 


2 15-16 inches diameter and 12 inches 


long. It made a smooth and absolutely 
straight hole. 

It is not necessary to hold the reamer 
back by 
will not draw in, as is often the case with 


dragging carriage after it. It 


\ REAMER FOR STRAIGHT HOLES 
reamers should not be driven in the same 
way and with obvious advantages over the 
usual method.—Ed.] 


Patternmaking in the Foundry. 


Editor American Machinist: 
Ratternmaking in the foundry, as sug 
gested by Mr. Tecumseh Swift in his let 


ter on “Carving Sand” seldom 


Very 


are made to save a 


at page 413, 
patterns 


pays frequently skeleton 


little timber and pat 


ternmakers’ time, necessitating a heap of 


trouble on the molders’ part, with mori 


risk of failure, and in the end very pos 
sibly a crooked or ill-shaped casting All 
who have had experience in putting into 
use the results of such tempts patter 

saving know that time is frequently 


wasted in the machine shop in the extra 


and finishing of these castings 


tooling 


To save making a core-box we _ hav 


sometimes allowed a core to be rubbed 


trom a block of core sand, perhaps a 


corner to form a fillet in the casting, and 


when done the radius has varied from in 


finity to very nearly zero. Of course this 
the 
Seeing, then, that it is 


do 


was by reason of absence of proper 


radius smoothers 


o difficult to even elementary ‘and 


necessary carving in sand, where are 
the men to be found who can cope 
with the difficult work of originality in 
and articles of artistic or complex char- 
cter, which Mr. Swift's idea, I pre 
u And, even if such could be found 
the iving would be ev nore 
doubtful than 1 simpler cass Ju 
thir fi moment; how much longs 
Id it take for a_ patter ‘ cos 
oodecarver rve out an orname 
wood than for the molderto do it in sand 
Not much, I guess, and in the event of a 
waste being made from a wood pattern 
little time would be lost in trying again 


7 he case 


one example of 


of the broken connecting rod 


doubtful saving, for 
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three pieces of wood would have made an 
excellent pattern at little cost in time and 
would have saved a heap of molding, and 
could have been prepared during the hunt- 
ing out of tackle time. 

Ilowever, there are ways of saving pat- 
ternmaking, and one of these is to make 
patterns in core sand, But here, again, it 
is more of a patternmaker’s or machinist’s 
job to do this than a molder’s. You take 
the block of dried sand and roughly hew 
it to shape with an old hack-saw_ blade 
and then trim it up with a file, smooth off 
with sand-paper and give it a coat of pitch 
to stiffen it and produce a non-sticking 
surface. This will stand a good bit of 
rapping and will serve for several cast 
ings. 
emery-grinder is far better than a file, and 
it is surprising how nicely the sand is re- 
sy the help of a 
pair of calipers, straight-edge and square, 


To reduce the sand to shape the 


moved by grinding. 


I have personally made very decent pat- 
terns out of dry core sand. 

The emery-grinding trick is worth not- 
ing, too, in connection with rubbing cores. 
On a circular core held in the rest and 
rotated before the wheel the ends may be 
neatly tapered to fit the prints, a corner 
rounded off in similar manner, and so on. 

No, after due consideration, I see little 
to be gained in training molders to be- 
come “ Let us rather bring 

“sand sculptors” and “sand modelers,” 
for here we can save. Let us instance the 
pipes that are made by making sand pat- 
erns and we have at least one case where 
the “‘sand modeller” shines. 

England. Francis W. SHAw. 


sand artists.” 
up 


A Simple Cutting Speed Indicator for Machine 
Shop Use. 
Editor American Machinist: 

At the present day a foreman or a super- 
intendent in the machine shop should find 
a cutting-speed indicator almost as neces- 
sary as a lead pencil or a 2-foot 
Some of these instruments are quite ex- 


rule. 


pensive to purchase, and so I have devised 
made attach- 
ment to a speed indicator, as shown by the 


a very simple and easily 
cut, where the dimensions are given in 
full. done to fit 
any make of speed indicator, but it is here 
shown attached to a “Starrett” revolution 


Of course this can be 


counter. It consists simply of the frame 
A, of stud D, 
which freely runs the small brass wheel 
C. On the hub of C is fitted tightly the 
forty-toothed bevel gear )), which in turn 
the pinion F, of 
teeth, which is pinned on to the driving 
the the 
is fitted and cemented a rubber 


brass, supporting upon 


operates bevel twenty 


spindle of counter. brass 
wheel ¢ 


hand E. 


commonly used to hold papers together, 


This rubber band is such as is 


and the wheel C is made of such a size 
that the outside of the wheel over the rub- 
When 


this is held against the piece of work ro- 


ber will be 1.91 inches in diameter. 


tating in the lathe the wheel C therefore 
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makes one rotation for every 6 inches 


that the work travels past the tool, and 
the driving spindle of the counter will 
make one rotation for every foot that the 
work travels past the cutting tool. The 
speed indicator thus shows directly the 
number of feet the work travels, and by 
using th:. in connection with a watch in 
the usual manner the speed of the work 
in feet per minute is read off the dial di- 
rectly. 

Simply for a foreman to have one of 
these indicators in his pocket and to occa- 
sionally step to a machine and try the 


Drill’; 


Steel stud Knut B= 
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As to the Origin of a Shaper. 
Editor American Machinist: 
We presume in illustrating at page 454 


under the heading of “Some New 
Things,” a motor-driven crank shaper, 


just brought out by the American Tool 
Works, of this city, you have overlooked 
the fact that this shaper is a close copy of 
one we brought out in January, 1901, and 
which you illustrated at page 515, Vol 24. 
Note the extension to the base, in both 
directions, the position of the motor, the 
drive, through a small 


four-step cone 


pinion meshing into the large gear, on the 


at? 
Brass frame 


-—2”), for Starrett Counter 


\ 
Brass pini 
Brass ye 
Rubber 
If the count 


band ce 


fit the driving gear and friction 


u 20 teeth 28 Diametral pitch “F"’ 


ir 40 teeth 28 Diametral pith 


vented on brass wheel 
dial is divided in the opposite direction tc 


wheel ou the oppos'te side of frame 


A CUTTING-SPEED INDICATOR. 


speed, will in many shops have a_bene- 
ficial effect. It is useful as a ready and 
cheap means of comparing the shop values 
of different kinds of steel. For work on 
a planer this instrument must of course be 
lifted off the work during the back stroke. 
F. W. SALMON. 


A Templet for Section Lining Tracings. 
Editor American Machinist: 

\ camel-hair brush is an awkward tool 
in the hand of the average tracer. It has 
a knack of straying from the straight path 
and generally behaves in an independent 
manner, with disastrous results. 

An otherwise perfect tracing will appear 
untidy if the colored section lines on the 
back are not evenly spaced and of equal 
With templet the 
clumsy workman may turn out a credit 


thickness. most 
able bit of sectioning. 
A serviceable templet may be made of 


a piece of very stiff paper, about 5 inches 
square, having suitably spaced siots cut in 
it at 45 degrees. The bottom edge of the 
templet should have a narrow piece of 
veneer glued on each side in order to pre- 
vent its running under the blade of the 
T-square. When using the templet care 
must be taken to have the color somewhat 
dry on the brush. R. D. 
England. 


shaft carrying in the regular belt driven 
shaper the four-step cone pulley. Then 
note the outer or fixed jaw of the vise ex- 
tending down to the tables. In fact the 
general close similarity. 

We esteem this a tribute to the merits 
of our shaper, yet feel that in justice to 
ourselves you publish this letter, together 
with reproduced of the ma- 
chines, that your readers, who do not re- 


cuts two 


call the original article, may know who 
are the originators of the tool. 
THE CINCINNATI SHAPER CoO., 
L. W. Anderson, Secretary and Treasurer. 
[We do not consider it necessary to re- 
produce the illustrations, and prefer not 


to take up space in that way. Those who 


are interested can refer to the pages 
named.—Ed. } 
Legal Notes. 
BY E. P. BUFFET, LL. B 
WHAT CONSTITUTES ‘“SATISFACTION’’—A 
DISTINCTION MADE UNDER THI 


MASSACHUSETTS RULE 
In the legal notes of the AMertcan Ma- 
CHINIST attention has already* been called 
“satisfac- 


Under 


to the rules of law concerning 
tory” performance of a contract. 
the New York theory, if a 


dertakes to do a certain piece of work, 


contractor un- 


such as repairing a boiler, to the “satis- 


* Vol. 23, page 1222; Vol. 24, page 54. 
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of the other party, the latter is 
“satisfied” 


faction” 


bound to be where a reason- 


able man would be under the circum- 
stances. To this an exception is made 
where the work is one which ministers to 
taste, like painting a portrait. But the 


Massachusetts courts take a far different 
view, and hold that in cither case a guar- 
of the hirer 


purchaser a right to reject the work even 


antee satisfaction gives or 
if he decides unreasonably, so long as he 
acts in good faith. 

\ recent Massachusetts 


involving the sale of two steam pumps, 


case, however, 
comes to a superficially opposite conclu- 
sion through making a nice distinction. 
The Lockweod Manufacturing Company 
placed an order for these pumps with the 
Mason Regulator Company, giving specifi- 
cations as to capacity, materials, mode of 
The latter 
manufacture 


construction, etc. concern 


“We for 


two pumps to conform to the specifica- 


wrote: will you 
tions which you sent us on the 15th in- 
stant, and guarantee the same to work in 
The Lockwood 
Company wanted the pumps to fill a con- 
tract with the city of Boston, the work to 


a satisfactory manner.” 


be inspected by a competent person ap- 
pointed by This 
spector, as it proved, rejected the pumps. 
The Lockwood Company sued the Mason 
Company on breach of warranty, and de- 


the city engineer. in- 


clined to let the case go to the jury on the 
question whether the pumps complied with 
the and whether the in 
ought to 


The trial court thereupon or- 


specifications 


spector reasonably have been 
satisfied 
dered a verdict for the Mason Company, 
and this ruling the Supreme Court has 
sustained, The 
Knowlton, C, 


“ma 


appellate tribunal (per 
J.) explains that the words 
satisfactory manner’ were used in 
the 
working qualities of the pumps, and that 


a general manner as characterizing 
the case is to be distinguished from those 
ir which it had been agreed to give satis 
faction to a specific person. 66 N. E 
Rep., 420. 


Something New in Injunctions. 
Hitherto members of labor unions have 
been practically the 
affected by 


only people directly 


injunctions connected with 


labor disturbances. but Judge Dickinson, 
of Omaha, on May 12 issued an_ in- 
junction against the Business Men's As- 
sociation of Omaha, which in some par- 


ticulars seems to be even more sweeping 
] issued 


injunction that has been 


This 


ie business 


lan any 


against workmen. injunction spe- 


cifically prohibits 11 men from 
doing anything calculated to break up the 
unions and from boycotting anyone who 
employs or does business with the unions, 
its especially novel features being the pro- 
hibition of the importation of workingmen 
for the purpose of breaking up the unions 
and the prohibition of applications for in- 
junctions intended to help in breaking up 
the 


are, we believe, something new in injunc- 


unions. These last two prohibitions 
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one is in some cases 
littl 


justifiable, as it 


tions, and the last 


being interpreted a more broadly 


than is probably is being 


understood by some to prohibit the busi 


ness men from applying for injunctions 
for any purpose. ‘This we do not under 
stand to be the fact, but that it only pro 


hibits them from applying for injunctions 

for the specific purpose named—that is, 

with the object of breaking up the unions. 
Exports to Canada. 

\ttention is called te fact 

that a change of form is now necessary 


being the 
in the certificate accompanying goods im 
ported the T. Eaton 
Company, of Toronto, send out a circular 
to be added, 


into Canada, and 


with a form of certificate 
which reads as follows: 

“Whereas, German goods are subject to 
a surtax in Canada, I certify that none 
of the articles included in this invoice are 
the produce or manufacture of Germany 
and that the chief value of none of said 
articles was produced in Germany; save 
and except all articles opposite which the 
word ‘Germany’ is written on this in 
voice.” 


American Committee on Standard Specifications 
for Cast Iron and Finished Castings. 

Che the 

above committee was held in Philadelphia 


meeting of organization of 
\pril 23, with an attendance of twenty 
After 
sion of the general field it 
that all the work should be 


three members extensive discus 


was decided 
done by sub 
committees, and these were appointed as 
Pig Iron, Pipe, Cylinders, Car 


Malleable Cast Iron, 


follows: 


\\ heels, 


General 


Castings and Methods of Testing Cast 
Iron. The convention of the American 
Society for Testing Materials is to be 
held at Delaware Water Gap July 1, 2 
and 3 


New Engineering Hall of the lowa State College 
of Agriculture and Mechanic Arts. 


Dedicatory exercises of the above 
named new engineering building were 
held at Ames, Lowa, May 


22. ix. 
Thurston, of Cornell University; W. C. 
Jones, of Chicago, and M. J. Riggs, of 
Toledo, The 


exercises were concluded with a reception 


also delivered addresses, 


in the evening. 


In the ec icle commenting 
the 


( Irle ils 


Of an art 
resident 
the /ron Molders 


“We would be equally culpable with 


upon address of 


New 


Says: 


Parry at 
Journal 


Parry were we to contend that organized 


labor was faultless such men 


as Parry in its midst, and they are equally 
intemperati In the name of organized 
labor they sometimes do rash things or 


assume an arbitrary position; but that 
would no more justify the condemnation 
of the entire movement than would the 


utterances of Parry suffice to condemn all 
manufacturers and employers of labor or 
their associat 


ill he 


\ccord Ne le lite Engines ol | 1 ck 
official announcement is made that the 


price of carbide of calcium in Germany 
will shortly be reduced from 50s. to 40s 
per ton lt is understood that this de 
cision is attributable to the desire of the 
Continent carbide industry to niniate 
the use of acetylene gas for lighting put 
poses \t the last named price the rate 
will be abou c. per pound 


When Charles M 
the United States Steel Corporation, was 
he 


wonderful watchmaking estab 


Schwab, president ot 


touring in Switzerland, went through 


one of the 
bought there 


He has re 


lishments in Lucerne and 


five watches for $1,000 each 

cently announced to his superintendent 
that he bought the watches to present 
them to the five who do the best work, 


looking of course to total results 


It is announced that a new service rifle, 


or “musket,” has been adopted by an 


army board that has been considering the 


matter The new described as 


having a barrel only 24 inches long, which 


weapon 1s 


is entirely covered with wood to prevent 


the burning of the soldier's hands when 


it is rapidly fired. Its caliber is .30 and 


it weighs one pound less than the present 


“Krag” rifle, though it is stated that it 
gives a higher initial velocity, flatter 
trajectory and greater penetration. This, 


of course, means a heavier powder charge 
and much greater recoil 


\ short while ago the papers contained 
the announcement that the Board of Su 
pervising Inspectors at St. Louis had re 
voked the licenses of some marine en 
gineers who had gone on strike, and it 
was announced that the engineers would 
contest this revocation Since that time 
owners of steamboats in and around the 


port of New York have asked for a ruling 


on this matter and as to whether licenses 
can be revoked for such reason. The 
matter has been referred to the Solicitor 
if the Treasury for an opinion. The in 
spectors wl wok this action claimed that 


licen ed marine enginecr cannot remain 
idle and retain his license unk he has a 
eood eXcuUst he enginect on the othe r 
hand, demand to know who to decide 
vhat is good excuse, and contend that 
the license mply certifies to their ability 

engine n not intended to do 

rr n tha 

\ new mechanical laboratory is me 
being, o1 hortly to be, constructed for 
thie ( Scl or Applied Science 
( level nad Ohio 

The Indian rétle Journal, reprinting 


from our columns a portion of “A Mad 


Metric Medley,” by The Canadian Wat 
bler, at page 93, remarks: “We hope th 
not the kind of meter of which the us¢ 


made compulsory.” 


- 
a 
a 
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The Union Engineering Building. 

The Engineering Record distinguishes 
itself by uttering the only discordant note 
regarding the proposed union building for 
engineers, and in doing so gives expres- 
sion to the sentiments of a few mossback 
members of the Civil Engineers’ Society, 
who have assumed a holier-than-thou at- 
titude, and who seem to only now and 
then arouse themselves sufficiently to ve- 
hemently assert that civil engineers are 
the only engineers there are, and that any 
recognition of the alleged fact that there 
are other engineers would be derogatory 
to the dignity of civil engineers. Our 
contemporary closes its string of “flings” 
and nonsense as follows: “The Engi- 
neering Record doubts that one member 
in ten will vote to abandon the present 
[civil engineers’] house.” Our contem- 
porary will have its doubts removed in 
due time. We have a much better opinion 
of civil engineers in general than to sup- 
pose that any considerable number of 
them would be so blind as to fail to see 
the advantages of such joint occupancy of 
a splended building as is proposed, 

In the meantime the preliminary work 
of arranging to take advantage of Mr 
Carnegie’s munificent offer is going ahead, 
and at a meeting held on the evening of 
May 15 representatives of the govern- 
ing bodies of the four professional so 
cieties and of the Engineers’ Club met and 
adopted a form of resolutions to be in 
troduced and voted upon by the several 
ocieties. These resolutions first commit 
the societies adopting them to joint ac- 
tion in the matter and joint occupancy of 
the building; authorize the purchase of 
needed land on Thirty-ninth street, New 
York; the appointment of a joint commit- 
tee to have charge of the business; the 
selection of an architect, and the super- 
vision of construction work. 


The U. S. Patent Office Did Grant a Patent for 
a Perpetual Motion Machine. 

Press despatches from Washington an- 
nounce that a newspaper item claimed 
that the Patent Office has issued a patent 
for a perpetual motion device and had 
lughly commended the machine. This has 
been denied by Commissioner of Patents 
Frederick I. Allen, who is credited with 
saying that the office “has not for forty 
or fifty years given a patent for perpetual 
motion, and probably never will do so.” 
He goes on to say that the office “will 
certainly not allow a patent on any so 
called perpetual motion device which is 
made for the purpose of duping and 
swindling the credulous and uneducated.” 

With regard to this last remark, we 
may express our.belief that very many 
perpetual motion devices are made not at 
all with the idea of “duping and swindling 
the credulous and uneducated.” Most of 
them we firmly beiieve are made because 


the inventor himself is deceived, and his 


purpose in working on them and in at- 
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tempting to secure capital for their ex- 
ploitation is, we believe, often entirely 
sincere. That is to say, he believes that 
he can make the machine work and that 
those who invest their money in it will 
not be swindled, but will become wealthy 
thereby. Sothatif patents are to be issued 
on perpetual motion in cases where the 
machine is not invented for the purpose 
of “duping or swindling” anybody the of- 
fice may issue a good many of them so 
far as that is concerned, though we had 
not understood that it was any part of the 
function of the Patent Office to inquire 
into the motives of an inventor 

As regards the question as to whether 
the office has or has not issued a patent on 
perpetual motion devices within the last 
fifty years, we call attention tothe fact that 
at page 840, Vol. 23 (about three years 
#go) we illustrated the invention of Mr 
Fole, which invention is known by the 
name of ‘“Poleforcia.” and on which 
United States patent was issued March 8, 
1&98. This machine, as we showed at th: 
time, is in all its essentials a_ perpetual 
motion device. Though it does not claim 
to operate without the application of out 
side power, it does distinctly claim that 
this power is increased by the inert ma 
chine. In other words, that the machine 
gives Out more power than is put into it 
This to anyone who is at all capable of 
reasoning on mechanical matters is in 
every way equivalent to a perpetual mo 
tion device, and we therefore claim that 
the United States Patent Office did on 
the date mentioned above issue a patent 
for a perpetual motion device. We = so 
siated at the time, and we repeat that to 
issue a patent on a machine gotten up 
with the avowed object of 
power” is essentially the same as issuing 


‘multiplying 


a patent for a perpetual motion machine 


The Utility of an Academic or Classical Edu- 
cation. 

We have received a copy of a pamphlet 
bearing the title “The Utility of an Aca- 
demic or Classical Education for Young 
Men Who Have to Earn Their Own 
Living and Who Expect to Pursue a 
Commercial Life,” which is the result of 
an investigation by Mr. R. T. Crane. 

The author’s method was to send letters 
of inquiry to university presidents and 
graduates and to leading business men, 
these letters asking for replies to certain 
questions relating to the observations and 
experiences of those to whom the letters 
were addressed. At the beginning em 
phasis is laid on the fact that the inquiry 
relates to classical and literary studies 
only, although the distinction was not al 
ways observed in the replies. 

The author claims to have proven that 
not only is a classical education of no 
commercial value to its possessor, but that 
it is a positive hindrance—that the young 
man who enters business in his teens has 
a better outlook as regards business suc 
cess than one who enters business after 


€ 
| 
— 
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spending four years in literary study at a 
college or university. 

As our readers well know, we are dis- 
posed to have a good deal of sympathy 
with the view that a literary education 
has little or no value in the ordinary walks 
of commercial life, and this for the reason 
that the qualities which make for business 
success are entirely outside of and, in their 
ugher sense, superior to anything that can 
As 


“There are doubtless 


from books said at 


24: 
many men who are 


1 
be learned we 


page 678, vol 
superior to all formal 
education, and there are likewise many 
world in which 
The 
this 


education 


positions in the industrial 
education gives little help. 


of 


rormal 


great prizes life are largely of 


kind. In other words, 


must always hold, as it always has held, 


position inferior to natural talent and 
I ce of characte 

While Mr. Crane sets out to limit his 
nquiry to general education, he makes no 
such limitation in his conelusions In a 
section on “The Value of Technical Edu 
cation” we find the following remarkable 


ot 
rought 


tatement: ‘Practically all branches 
manufacturing business have been 
a wonderful state 


to suc of perfection 


tle chance for further 


by 


amount 


that there 1s very 
practical 

of 
business 


improvement in 


men who possess a large 


perience, combined with good 


sense. This being the case, there is surely 


no opportunity for » technical man, who 


is notably lacking this latter qualification, 
to accomplish anything new in the me- 
chanical direction.” 

We hardly think the progress of tech- 
education will 


ot 


nical be stopped by this 


The 


hi ywwever, as 


statement the cast author wab 


bles on this subject. in other 


places he 
that 


never claimed 


of 


says: “I have 


an expert in this line work [min 


ing engines ring] could be made out of 


of the 


Taw 
material; it is 
for 


trained,” 


one few occupations 
man needs to be specially 


‘The 


which a 


and Importance f tecl 


nically educated men in mechanical lines 
of work, aside from electricity, chemistry 
and mining, has in my opinion been 


greatly overestimated.” 
ral 


small or 


education 1s, 
] b] 


Gen in our opinion, a 
factor in business life, 
little relation 
No education can teach dealing with men 


because have so 


in which judgment based on experience is 


the chief and almost the only factor 


Education can teach dealing with things, 
and hence education for technical pursuits 
which consist with 
In this 
respect education in engineering is exactly 


chiefly in dealing 


things is of unquestionable value. 


parallel with education in medicine. 
nical 


Tech- 
student those 
things WwW hich he will need to know in pur 


education teaches the 


suing his vocation which general educa 
tion does not, and hence one is of com 
mercial value while the other is not 

The should 


inquiries regarding technical 


author have extended his 


education to 


the personnel of the Pennsylvania Rail 
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That great system is, we believe, 


officered, from president down, almost ex- 


road. 


clusively by graduate civil engineers, and 
the standing of the system is a sufficient 
for of technical 


reference the advocates 


education, 

At the time of going to press a vote is 
being taken in the Iron Molders’ Union 
of North the of 


rescinding a previous resolution adopted 


America on question 
by the union prohibiting its officers from 
National 
vote has gone 


be 


g 
becoming members of the Civic 


Federation. So far as the 
the 


that resolution wil 


rescinded Martin Fox, who is at. the 
head of the Iron Molders’ Union, has 
been a member of the Executive Commit 


tee of the Civie Federation. 


cmployees as a result of 


Nes or threatened lavo trou 
The first of these was ( 


\\ ork 


lowed by the 


ind their example was fol 


Works. I 


had been made for an 


Continental Iron 


both cases demands 
increase of wages and for a shorter work 
day. 

The contract for the building of 
the 
Company, of Richmond, Va., has been re 


l the Navy 


“Galveston” by Trigg Shipbuilding 


voked bi Department, and the 


vessel will be towed to Norfolk Navy 
Yard to be completed by the Government 


The Trigg Company is in the hands of 


receiver, and the work upon the vessel has 
been very much delayed 


Charles .. Porter 1s enthusiastic re 


carding the Engineering biuilding 


for it the name “Temple of 


Truth.’ 


and pi oposes 
Phy sical 

Technical Publications. 
Hand Book 


By Herman 


on the Steam 


Haeder. Translated from 


the German, with additons and altera 
ions, by H. EH. P. Powl Third revised 
English ed n $50 5x7-Inch pages, 
with 1,085 ustrations and 172 tables 
The D. Van Nostrand Company, New 
York: Crosby Lockwood & Son, Lon- 
don. Price $3 


collection of illustrations and 


This is a 


tables of dimensions of 


tabl steam engines, as 
made by a large number of German and 
English builders. It is the result of re- 


markable industry, and contains an aston 
of 


practice in 


regarding 
of 
for quick 


information 
the 


arranged 


ishing amount 


actual proportioning 
Steanl engine parts, 


ready reference 


Trade 
The 


Manufacturers, 


Index.” 455 534x8! 
National Association 


New York Price 


‘American 
inch 
of 
$10. 
While, 

of 
index 1s, 


pages 


to the 
\ssociation 


limited 
Manufacturers’ 
with that limitation, one of 


ot 
the 


course, mem 
bers 


this 


741 


the most satistactory that we have seen 
It is divided into five parts, ot which the 
first gives an alphabetical list of the mem 
bers of the Association (numbering now 
a statement of the goods 


list 


over 2,000) with 


which they produce, together with a 


of names and addresses of toreign agents 
cable codes used and cable addresses 
Part II is an alphabetical list, in English 
i the godds manufactured, each line ot 
goods being numbered consecutively and 
the names of the mannut ippearing 
inde eacl go dl Pa t l 
mila good SPD with 
reterence t e! nui ) ot Part 
e Parts IV t 
r n ty 1 1 na bre ( 
nective \ Spanish. Ge | n 
red artic in v1 1 e and t 
that 
‘ so the 
ticle From th em nt { 
addr thie 
‘ { 
eml i or ome 
c¢ ou \ nd 
ni ire si { carefully ected t 
f responsible to ir 
Kn) 1 
‘Modern Mac e Shop Ti By W 


6xo-ineh 


atior N. W 


J 


Ilenlev & 


( New Yor! Price 
\s w re informed by the preface, tl 
k is ( wth of an attempt 
‘ ering. It describes in a compre 
manner t lin rdinary tool 
} t <lome \ trem, 
trie grad from tl cl 
| tad engit 
y » kt dar f 
1) t ait 
It very 
metl | yprentice d n 
mechan uted exy ea vel] 
ide whicl ordit 
( cu While it w enough 
hat f what here can be found in 
techni | erature ome of it can not be, 
and o1 mall portion can be unk me 
ha it hand a « mplete trie f techn 
( il ( Such very recent deve! 
nents as differential indexing and helical 
gearing are taken up, and the author shows 
nh election of material, good judg 
ent nd degree of familiarity with 
lop matte that enables him to write a 
book of real value \t page $05 hk 
ever, there are shown some methods of 
lacing belts which will not do at all, a 


find out if he will 


The 


the author wil quickly 


angles made 


i 
= 
| 
lwo large iron works in Brooklyn have a 
locked Out th 
bles 
fro. 
= 
a 
engine 
a 
try the method shown. Ii]! 


by belt lacings must always balance each 
other. If they do not the pull of the belt 
will displace the ends sideways until these 
angles are balanced and that means a belt 
with a jog at the joint. These pernicious 
illustrations of wrong belt lacing methods 
have appeared too often and we regret to 
see them repeated in a book that is so gen- 
erally correct, 


Inquiry for Machinery. 
(166.) We have an inquiry for name and 
address of manufacturer of the “Ideal” 
flue cleaner 


Personal. 
R. F. Von Doorn, formerly connected 
with the Struthers-Wells Company, of 


is now general sales man- 
(Pa.) Iron Com 


Warren, Pa., 
eger of the 


pany. 


Titusville 


W. A. Green, formerly with the Pacific 
Iron W 


the position of 


Bridgeport, Conn., has taken 
the 
Haven, 


orks, 
superintendent of 
New 


Omega Steel Company, of 


Conn 

H. Darbyshire, of Coventry, England, 
grinding 
that 


who has made a_ specialty of 


operations, and whose writings on 


subject we have noticed, is in America 
and may remain here, at least for some 
time 

Kk. Hl. Wood, for the past twenty-five 


years superintendent and general manager 
of the Harwood & Quincy Machine Com- 
pany, of Worcester, Mass., having retired 
from active duty, Thomas Cotterill, the 
present superintendent, has been appointed 
superintendent and general manager. 

S. Miller, 
professor of engineering at 
Purdue University, has been elected to a 
similar position in the newly organized 
of engineering at Colorado 
this institution Dr. Florian 
professor of mathematics, has 


Professor Robert associate 


mechanical 


department 
College. At 
Cajori, 
been elected dean of the school of engi- 
neering. 


Obituary. 

Isaiah P. Wood Philadelphia 
May 9, eighty-three years old. He 
known for forty years in Germantown, 
Pa., as “‘The Village Blacksmith,” work- 
ing all that period without the loss of a 
He retired from 


died in 
was 


day through ill-health, 
business two years ago. 

Rynere Van Sickle, said to have been 
the 
cently in the almshouse of Winnebago 
County, Illinois, ninety-six vears old. He 
was a graduate of Princeton University 
had an the old Borden- 
town and Trenton railway. 


oldest locomotive engineer, died re 


and engine on 

In the death of Richard Henry Stod- 
dard, 
years old, the mechanical world has some 
from the fact 
worker with his hands, and that 


poet essayist, seventy-eight 


interest, that he was once 


while 


so engaged he was laving the sure founda- 
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tions for his later career. His father was 
a sailor who was drowned, and his mother 
married another sailor. He went to 
school until he was fifteen, and then was 
successively a lawyer's clerk, a reporter, a 
tailor’s apprentice, a clerk in a_ bellows 
factory, a blacksmith and a molder, fol- 
lowing the latter occupation for 
time, during which he was an omnivorous 
reader and a writer of poetry, the latter 
ultimately leading him into the literary 
world and ranking him high in the brill- 
was almost the 


some 


iant group of which he 


last survivor. 


. 
Commercial Review. 
New York, Monday, May 18, 1903. 
The machinery trade during the past 
week was productive of some good orders, 
which lots conspicuous, 


Reports from salesmen on the road con 


small were 


tinue to bristle with assurances of some 
excellent business in sight, and which 
cover many lines. The situation in ma- 


chine tools has not changed any since we 
recently described it. Of large proposi 
tions there has been an absence, but the 
probabilities are that a different state of 
affairs can be noted shortly, as some spe 
fast 
getting into shape for submission to the 


cifications calling for many items are 
trade. Considerable has been said recent- 
ly of a probable advance in the price of 
heavy machine tools, especially in out-of 
leading interests here 


town centers, but 
assert themselves to the contrary. In 
wood working tools there been 


marked improvement recently, and some 
reports place that branch of the machinery 
industry in the most flourishing condition 
it has been in months, There are some 
concerns whose present list of orders is 
of such proportions that not much zeal is 
displayed in search of new orders, activity 
for the most part being confined to at 
tending to inquiries. Different conditions 
are reported from the West. 

Not in over a year has so much interest 
been manifested in the pig iron market as 
recently. This is because of the fluctua- 
tions which have occurred during the past 
few weeks, and which have resulted in a 
decline in prices as high as $2 per ton, in 
which both domestic and foreign brands 
have figured. 

The recession which has taken place has 
served to bring about considerable discus- 
sion as to whether or not it indicates the 
“turn of the tide” in the industrial pros- 
perity the country has enjoyed during the 
past few years, and of which, all authori- 
ties agree, the iron and steel industry is 
an unfailing barometer. The daily press 
has taken the subject up with considerable 
vim, and in Wall street it forms a theme 
to which everything‘else is secondary. 

As is usually the case when all-absorb- 
ing questions are being discussed, a diver- 
sity of opinion exists. Those who argue 
that recent events need not give rise to any 
alarm point to the excellent business con- 
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ditions which exist, and which show all 
departments of trade to be in a flourishing 
state. Coming down to the iron and steel 
industry, they note that many of the fur- 
sold up to September; that 
while production has increased consump 


naces are 
tion is keeping pace with it; that foundry 


men are constantly in receipt of good 
orders; that rail mills are well sold up i 
the year; that the same thing can be ob 
served of plates; that the demand 
structural material continues good, 
last, but not least, that independent mills 


for their 


tor 
and 
steel 


forced to go abroad 


All these things, they contend, augur well 


are 


for the continuance of the prosperous con 
have obtained in the 
during the past 


ditions which iron 


and steel industry few 
years. 

As for the negative side of the question, 
laid on the 
made on 


reduction; 
the 
In a previous article we 


great stress is 


which have recently been 
price of irons. 
considered the reasons assigned for it, and 
stated then that consumers interpreted it 
as indicaiing that prices would still go 
That belief exists 
day as it ever did, so much so that all of 


lower. as strongly to 
the buying nowadays is confined to meet 
The idea of 
buying for forward delivery seems to have 


ing immediate requirements, 


temporarily lost its prestige, and the spec 
tacle is presented of foundrymen having 
enough orders on their books to keep 
their plants occupied for months, without 
enough iron on hand or contracted for to 
fill one-third of them, according to some 
conservative which have been 
made. Consumers are telling producers 
that they will not do any business with 
them for extended delivery unless they 
make still further 
producers refuse to do as a whole, but that 
some of them are doing it recent declines 
bear witness. 

The question, therefore, hinges on the 
price consumers are willing to provide for 
future requirements. 
the opinion of many, will determine it. 
Producers say that the time is fast ap 
proaching when founders will be compelled 
to abandon their present waiting policy 


estimates 


concessions, which 


Necessity alone, in 


because of the pressure which will be 
brought to bear on them to execute their 
orders. Producers insist that that time 


will come, and when it does the sagging 
tendency of pig iron will disappear. In 
proof of their contention they call atten- 
tion to the fact that present conditions in 
pig iron are identical with those which 
prevailed in sheet steel a few months ago 
Prices were declining rapidly, and buyers 
held off from purchasing extensively be- 
cause they believed still further recessions 
All of a sudden neces 
sity forced them into the market, prices 


would take place. 


soared and deliveries stiffened to such an 
extent that some buyers cheerfully paid 
Producers 
expect a similar fate to befall foundry 


premiums for prompt shipment. 


men, who are now pursuing the policy we 


have already noted. 
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In the meantime foreign irons have been 
eliminated from this market, in which for 
were a controlling factor. 
will have an important bear- 
for domestic material for the 
Should the foreign 


months they 
Their future 
ing on prices 
remainder of the year. 
furnaces adopt a lower schedule of prices 
American producers will be compelled to 
business is 


meet it, so far as seaboard 


concerned. Foundrymen in the East look 
for something like this to occur, and it 
forms one of the chief arguments they ad- 
vance when they claim that still lower 
prices will prevail. 

Summing up the whole situation, the 
consensus of opinion seems to be that re- 
cent developments in the iron and steel in 
dustry are chiefly important in that they 
represent the substitution of normal for ab 
normal conditions, and that so far as giv 
ing cause for apprehension they should be 


regarded as “a consummation devoutly to 


be wished.’ 
The Christensen Engineering Com 
pany’s constantly growing business has 


made it necessary for the company to pro 
vide increased office facilities in Chicago; 
consequently a large office, fully equipped 
with has just been 
opened in the Old Colony Building, where 


representatives of both the air brake and 


every convenience, 


electrical sales departments will be pleased 
to welcome the customers and friends of 
the company. Mr. Charles G. Burton, 
manager of the Chicago agency for the 
sale of the company’s ‘‘Ceco” electrical 
machinery, has removed from the Mer- 
chants’ Loan and Trust Building into the 
new office. The air brake department is in 
charge of Mr. J. FE. Eldred, Jr., who is well 
known in the electric railway field, having 
foraconsiderable time represented thecom- 
pany in the sale of air brake equipments. 
The Philadelphia Pneumatic Tool Com- 
pany reports having recently furnished all 
the pneumatic for the erection of 
forty-five steel bridges that the Southern 
Pacific Company are erecting incident to 
the straightening of their line between Og- 
den, Utah, and Reno, Nev. Large orders 
for chipping hammers, riveters and drills 
heen received also from the Baldwin 
Works, American Car & 
Company, Pennsylvania Steel 
Company, American Bridge Company, 
Vulean Iron Works, Toledo, and the Lake 
Shore & Michigan Southern Railway. 


tools 


have 
Locomotive 
Foundry 


CHICAGO MACHINERY MARKET. 

\ fair number of small machine shops 
are starting up at Chicago and vicinity 
and are being equipped with outfits of 
machinery. Some are making a specialty 
of repair work, some are manufacturing 
special articles, one is getting out a new 
bicycle, a hill climber, and two automo 
bile manufacturers are branching out in 
But, the 


y speaking, 
trade in machine tools at Chicago locally 


business. generally 
is not so good as that which drifts in 
f There is a strip of 
the Missouri 
River which has lately been developing 


from outlying towns. 


territory running west to 
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considerable business. Michigan is not a 
bad State commercially just now, espe- 
cially in centers like Grand Rapids and 
Kalamazoo. And the Northwest is a fair 
purchaser of shop equipment. 

The general impression is that business 
in the machine tool line is relatively quiet 


this month, but whether it might prop 
erly be so considered aside from com 
parisons with the most active period 


which the trade has known is not so cer 
Fewer customers now visit the vari 
and 


machines they want may be seen, but the 


tain. 


ous warehouses stores where the 
mail order trade is fair and salesmen who 
are out on the road are making some fair 
It is 


a pick-up business, few, if any, 


returns for their time so employed 
mainly 
having lately 
Santa Fe 


appeared 
Chicago & 
made 


large 


Those of 


Mquiries 


the and 


eastern roads, which were 


some weeks ago, have, it is stated, not yet 


heen placed. One or two large sellers in 
this territory say that during the pas 
week or ten days orders have improved 


over what they had been for several weeks 


previous, but this is not the general ob 
servation. A few shops are idle because 
ot unadjusted wage scales, but the 1d 


ness is Only a small portion of the shop 
capacity that is continuously engaged. It 
seems to be a waiting period 
that the local 

Eastern toolmakers are 


Reports 
reach representatives of 
to the effect that 
the factories are extremely busy, or were 
at the latest advices 

The makers of woodworking tools are 
participating in the lull of trade. One 
reason for this is that May is usually a 
dull month, workers of wood now being 
at the height of their activity, having al 
ready purchased the machinery required 
The outlook for 
the building trades, however, is not so 
bright as it has been, and if it continues 
unfavorable will probably exert a slack 


for this season of rush. 


ening influence of the woodworking ma 
chine tool business. 

the 
Western markets for the metals, but the 
view that is generally taken here of that 


There is corresponding quiet in 


situation is that the wavering of prices 
has contributed more to the backwardness 
of buyers than any serious reduction in 
the demand, and that a period of return 
ing activity is one of the probabilities in 
the early future 


Quotations. 
New York, Monday, May 18 
New York prices for Northern 
Southern irons for nearby delivery are as 


and 


follows: 


Northern: 


No. 1 X .. $21 50 @$a21 75 
No. 2 X 20 50 (@ 20 75 
No. 2 plain .. 19 75 @ 20 25 
Southern : 
No. 1 Foundry. . 21 50 @ 21 75 
No. 2 Foundry 20 50 (@ 20 75 
No. 3 Foundry. 19 50 (a) 19 75 
No. 4 Foundry 19 00 @ 19 25 
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Base sizes Refined brands, 


I 


Bar 
mill price on dock 
load lots. Smaller 
2.00 to 2.15¢ 


Tool 


Iron 
upward in car 
quantities trom store, 
Steel Good standard 


Base sizes 


quality, 7c.; extra grades, 13c. and up 
ward 

Machinery Steel Base Sizes From 
store, 2.05 2.10 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 1434 a 


15c.; electrolytic 156 casting, 
14! 

Pig Tin—In 5 and 10-ton lots, f. 0. b 
New York 75 fa We 

Pig Lea 1.37! +c. for carload lots 

Spelter—s5.60 a 5.75« 

Antimor Cookson @ 77K 

y / 

Halk ( a ther br a 

] rd @) mie ( \ to Sik ic 
Col ind d Quantity ranging 

‘ ] 
New Catalogs. 

Moore & White Company, Philadelphia, Pa 
“Transformed Cone Pulleys”; circular 

(. W. Tlunt Company, West New Brighton, 
N. ¥ Foundry ladle cars; Catalog No. 032 

Mueller Machine Tool Company, Cinecin 
nati, © Piain radial drills; cireular No. 2. 

Rand Drill Company, New York Circular 


illustrating Imperial’ air compressor and 


tools 


pneumatic 


Phila 
alloys. 


Phosphor 
delphia, Da 
Price list No. 21 


tronze Smelting Company, 
Phosphor-bronze and 
Styx6, pp. 19, 
Electric & Manufacturing 
Westinghouse auto 
No, 1061 


Company, Worcester, Mass. 
illustrations and descrip 


paper. 

Westinghouse 
Company, Vittsburg, Pa 
moile charging outtits 
Motor 
with 


Cireular 
Morgan 
Power trucks, 


tions of principal parts. 5x7, pp. 16, paper. 
American Blower Company, Detroit, Mich. 
Small booklet describing the “A B CC” Moist 


Air System adapted to the drying of lumber 

The Marine Engine & Machine 
Harrison, N. J “Aleco-Vapor Launches,” de 
seribed and attractively illustrated. 6x, pp. 
12, paper. 


Company, 


Quigley & Krastin, Philadelphia, Pa. Book 
let showing automatic revolving jaw chucks, 


collapsing and adjustable 
self-opening dies 

The 
pany, 


adjustable taps 


Manufacturing Com 


Bulletin No. 32, 


Cutler Ilammer 


Wis con 


Milwaukee, 


taining description and price lists of "“C. & 
Field Regulators.” 

E. Hanna, 550 North Halsted street, Chi- 
eago, Ill Catalog No. 1, pneumatic sereen 


shakers; Catalog No. 2, automatic machin 


ists’ vises. 6x9, paper 


Edwin B 
New York 
trated by 


Stimpson & Son, 31 Spruce street, 
Perforated 
reproductions 


metal, illus 


perforated 


sheet 
from 
sheets pp. 43, 
The Garvin Machine Company, 
“Machine little booklet 
representative machines 
paper 


paper 
New York 
a illustrating 


some made by this 


company pp. 25, 
York 


direct cur 


Electrie Company, New 
tulletins No. 101 and No. 102 of 
rent generators of the field 
and of the split-pole type, respectively 

Wagner 
St. Louis, Mo 


Sprague 


single coil type 


Manufacturing Company, 
“Motor 


Electric 


tulletin No. O6, (en 


OF 

a8 

| 

> 
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erator Sets,” and Bulletin No. 60, “Single- 
Phase Alternating Current Power Motors.” 

August Meitz, 126-128 Mott street, New 
York. The “Meitz & Weiss’’ gas and gaso- 
line engines, fully illustrated, with views of 
installations for various purposes. 6x9, pp. 
24, paper. 

Il. W. Johns-Menville Company, 100 Will- 
lam street, New York. “How to Pack Gas 
engine Cylinder Heads"; a little folder which 
will be of’ service to those having this class 
to do. 


The Goulds Manufacturing Compnay, Sen- 


of work 


eca Fails, N. Y. “How to Spray, What to 
Spray and What Pumps to Use. Descrip- 


tive of the Goulds spraying pumps and out- 
fits. 4x8, pp. 39, paper. 

Letts Machine Company, Wilmington, Del. 
Slotting Catalog No. 14. Photo- 
graphs are shown of 10, 15, 21 and 24-inch 
slotting and general specifications 
of each size are given. 7x10, pp. 10, paper. 

The Combination Rubber & Belting Com- 
puny, Bloomfield, N. J. Vuleanized rubber 
mechanical purposes, in- 
rubber 
84, pa- 


machines ; 


machines, 


adapted to 
belting, 


goods 


cluding 
and 


packing, hose 


Dx7 14, pp. 


rubber 
rolls molded goods. 
per. 

Baldwin Locomotive Works, Philadelphia, Pa. 
Record of recent No. 41-——"‘Some 
Notable Trains.’ reproductions of 


construction, 
Contains 


some remarkable photographs of railway 
trains. 6x9, pp. 35, paper, with handsome 
cover design. 

Joseph Dixon Crucible Company, Jersey 
City, N. J. Souvenir of an inspection trip 
made by the American Society of Civil Engi- 
neers to the new terminal of the North Ger- 


Lloyd Steamship Company, January 21 


22, 1903. 


man 
and 

Sprague Electric Company, New York. “In- 
terior Conduit,” iron armored, brass armored, 
unarmored, flexible metallic and armored 
cables, with a complete line of conduit fittings 


and accessories. Catalog No. 410. 7x94, 
pp. 128, paper. 
National Engine Company, Rockford, 


Description of construction and instructions 
for erection and operation of the vertical gas 
and gasoline engine, type ‘A,’ reproducing a 
number of drawings showing the engine in de- 


tail. 7x10, pp. 27, paper. 
Ateliers Demoor, 294 Chaussee d'’Anvers, 
Brussels, Belgium. Lathe tool carriages for 


automatically turning the tires of railway 


rolling stock and other patented machine tool 


specialties for the same class of work. 84x 
inches, 15 pp., paper. 
Crocker-Whecler Company, Ampere, N. J. 


Bulletin No. 31, type “I)’ machine; No. 34, 
motor driven rotary planer; No. 51, motor 
driven printing presses; No. 52, motor driven 


driven 
motors. 


53, compressor ; 


grinder; No. motor 
No. 54, countershatft 

The 
N. J. 
Boring.” 


Binsse Machine Company, Newark, 
“The Tool for Quick and Accurate 

Catalog No. 2, 19038, of the 
“Binsse’ horizontal boring mahine, showing 
a number of views of drilling, boring and 
facing work in this machine. Ox7%4, pp. 31, 
paper. 


The Adams Company, Dubuque, Iowa. 
“Farwell” molding machines, including sta- 


tionary and portable melding presses, univer- 
sal molding machines, stool plate molding ma- 
chines, automatic molding machines, with ac 
Detailed information is 
given regarding the construction and opera 
tion of the many machines illustrated. <A 
number of pages are devoted to the reprodue- 
tion of representative patterns. These pat- 
terns are numbered, and by means of tables 
of sizes the machines adapted to the 
handling of the different classes of work can 
The various operations and uses 
illustrated and so clearly de- 


cessories and parts. 


best 


be selected. 
are so well 
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scribed that the catalog might almost be 
termed a text book on molding machines. 
6x9, pp. 62, paper. 


Manufacturers. 
The Knox Woolen Company, Camden, Me., 
will build an addition. 
The Columbus (0O.) Wire 
have bought a factory site. 
The East Webs.ier (Mass.) cambric 
II. N. Slater estate is to be enlarged. 


& Iron Works 
mill of 


An addition to the ‘sivoli Brewing Com- 
pany’s plant, Detroit, Mich.. is planned for. 

EK. J. Martin’s Sons, Rockville, Conn., are 
to build an addition to their fish line factory. 
Bing- 

fac- 


Company, 


larger 


Gas Engine 
plans to build a 


The Canfield 
hamton, N. Y., 
tory. 

Additions are to be built to the plant of 
Dill & Collins Compary, paper manufacturer, 
Philadelphia, Pa. 


A silica factory, with cooper shops, is about 


to be built at Jonesboro, Ili. Ii. S. Frost 
will be manager. 
The Mueller Bros.’ Art & Manufacturing 


Company, Chicago, IIL, to erect a 


large factory building. 


proposes 


Robert Suitor & Sons will buiid a lumbet 


mill at Linnton, near Portland, Ore.; daily 
capacity, 150,000 feet. 
The Strohauer Medicine Company, Caro, 


Mich., expects to add facilities for making its 
own boxes and cartons. 

Providence, 
about to 


The Ostby & Barton Company, 
R. 1., manufacturing jewelers, are 
build a factory addition. 

Luis Gavagine 
Mexico 


propose 
for 


and 
in the city of 


Ernest George 
to build a factory 
the manufacture of steel files. 

The 
Tuscola, 


ments, 


Company, ot 
farm imple- 


Manufacturing 
manufac.urer of 
move to Urbana. 


Leavitt 
Lil., 
ete., will 
About $1,000,000 will be spent on the en- 
largement of the shops cf the Lehigh Valley 
Company at Sayre, Pa. 


Y., has completed 


Railroad 

Fred Olney, of Rome. N. 
negotiations for the purchase of land in AI- 
bion as a site for a canning factory. 

The Fred Macey Company, office furniture, 
ete., Grand Rapids, Mich., will probably carry 
out plans for extensive enlargement. 

e built to the factory of 
Philadelphia, manu- 


An addition will 
S. W. Evans, Frankford, 
facturer, we understand, of brass goods. 

John Krauft, of Kansas City. is said to be 
figuring on establishing a boiler manufactory, 
machine shop and fourary in Enid, Okla. 

The E. L. MeClain 
pany, Greentield, Ohio, is 
Cartersville, Ga., a cotton mill, GOOx125 feet 

The Buffalo (N. Y.) Motor 
pany, which will make horseless vehicles and 
motors for the same, has bought property for 
a plant. 

The Godell-Pratt Company, manufacturer of 


Manufacturing Com- 
about to erect at 


Gasoline Com- 


small tools, Greenfield, Mass., has contracted 
for the erection of a 40xS80-foot, three-story 
addition. 

J. F. Bidstrup & Co., electricians, New 


York city, owing to increase ot business, have 
removed to 32 Frankfort street, opposite their 
old 

The Chamber of Commerce, Wichita, Kan., 
is working on a proposition of an Ohio firm 
to build a $75,000 plant to manufacture tile, 
brick, ete. 

We understand that an additional building. 
SS8Sx1C0 feet, is to be erected at the River 
Works of the General Electric Company at 
Lynn, Mass. 

The 


oftlice. 


Washburn-Crosby Company, Minne- 
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apolis, Minn., may build a 50,000 or 75,0v0 


bushel cement and tile grain elevator at 
Louisville, Ky. 

George G. Alig, president of the Ilome 
Stove Company, of Indianapolis, and others 


will establish a stove foundry and factory at 
Greenfield, Ind. 

An addition is being built to the factory 
of the Barrows Lock Company, manufacturer 
of builders’ hardware and metal specialties, 
Lockport, N. Y. 

The contract has been let for a shop, 125x 
178 feet, with addition, 67x30 feet, at the 
plant of W. K. Mitchell & Co., pipe fittings, 
ete., Philadelphia. 

A repair shop and two cranes will be con- 
tained in car barus planned for by the 
Rochester (N. Y.) Railway Company back of 
the Glen Haven station. 

John Mahar, builder of engines and boilers, 
machinist and blacksmith, Tonawanda, N. Y., 
is building an assembling department, S7x24 
feet, to be equipped with machinery. 

The Niles (Mich.) Automobile 
gine Company has been organized with a capi- 
tal stock of $25,000. A factory building will 


Gas 


be erected and 100 skilled mechanics put to 
work. 

A new boiler and engine room are being 
added to the Abingdon (Ill.) Wagon lactory. 


A new factory building, SOx260 feet, used for 
making and painting wagon boxes, is to be 
erected soon. 

The Finn Coal Company, which is to oper- 
ate at Carbondale, Va., has formed 
Wade M. Finn., of Scranton, is president. A 
new breaker with a capacity of SOV 
day is to be erected. 


been 


tons a 


The Clyne Mailing and Machine 
has secured a plant at Troy, N. Y., to 
facture machines to wrap, and 
papers and megazines. O'llare is 
the promoter in ‘Troy. 

Cc. B. Pride, Appleton, Wis., has a contract 
to plan and build a large pulp and paper mill 
at Rhinelander. It involves an expenditure 
of $600,000, with $100,000 addition for im- 
provement of the power. 


Lompany 
manu 
paste address 


John J. 


The Wheeling Corrugating Company, manu- 
facturer of tin plate, roofing and 
iron fixings, is preparing lo move its Chatta 


galvanized 


nooga, Tenn., plant into larger quarters. New 
machinery will be installed. 

The town of Hudson, Mass., has just voted 
to install an additional 250-kilowatt, direct- 
connected engine and generator at the muni- 


cipal light and power plant, and has approp 
riated $12,000 for the same. 

The Northern Wire & 
pects to erect a factory at 
for the manufacture of 
supplies. Some of the 
ordered from New York 

Hl. Bickford and William Nelson, under the 
firm name H. Bickford & Co., have succeeded 
to the business formerly conducted by H. 
Bickford at Lakeport, N. H., for the manu- 
facture of boring and turning mills. 


Cable Company ex 
Milwaukee, Wis., 
and electrical 


machinery 


cables 
has been 


concerlhs 


The contract has been let for the erection 
of a new $300,000 plant of the Hale & Kil- 
burn Manufacturing Company, furniture 
manufacturer, Philadelphia. One of the build- 
ings will be a machine shop, 204x70 feet. 

The 
cently 


Steel Foundry 
chartered, will build a plant on the 
Delaware river frent in kELddystone, near 
Chester, Pa. Six or eight hundred men will 
be employed. John T. Dutcher is named as 
president. 

A $300,000 steel foundry may be built at 
Newcastle, Pa. Among those said to be in- 
terested in the project are David Jameson, 
eashier of the Citizens’ National Bank; John 
P. H. Cunningham, Charles J. Kirk and 
Crawford Hoyt. 


hastern Company, re 
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The Arlington Company, manufacturer of 
plastic compounds, arlington, N. J., has pur- 
chased land for eventual additions to its 
plant. A new “mechanical department,” 
separated from the factory proper, is reported 
to be in prospect. 

The Ludlow Valve Manufacturing Com- 
pany, Troy, N. Y., has purchased nine acres 
of land with several buildings on it. It is 
proposed to build a new foundry, 880x150 
feet and other structures. ‘he cranes will be 
operated by electricity. 

The Indiana Foundry & Machine Company, 
South Lena, Ind., has capitalized at $10,000 
general foundry and machine busi 
Bergan is president; A. A. For 
syth, vice-president and general manager. A 
plant is to be put up at South Bend. 


to do a 


ness. Jas. 


The Cumberland Granite Brick Company, of 
Allegany County, incorporated at 
Cumberland, Md. ; Warren © 
White, Frank A. Blaul and others. The com 
pany will Cumberland and 
manufacture pressed bricks and tiling 

The Troy (N. Y.) 
has been organized with a capital of $50,000; 
David Morey Frederick 
Lb. Jillson. ‘The purpose is to manufacture 
hollow brick and The 
pany is negotiating for a site for a plant. 

The I. & M 
corporated at 
will 


has been 


incorporators, 


erect works in 


Fireprooling Company 


president, secretary, 


blocks. com- 


partition 


Canning Company has been in 
Minneapolis, Minn. 
manulacture tin 

A plant 


The 


This com 
and 
S1LO0,000 


pany cans put up 


vegetables. will be 


costing 


established. inccrporators are RR. R 


Odell, Otto Manson and William N. Webster. 
The F. M. Whiting Company, North Attle 
boro, Mass., will erect a building to be occu 


pied by the jewelry manufacturers, R. Black 
ington & Co. and Sturtevant, Whiting & Bige 
both of that place; 
one report, by Maintien 
Viainville, Mass. 


also, according to 
ros. & Elliot, otf 


low, 


The Stewart boiler works, Worcester, 
Mass., have begun the erection of a new 
building of 120xGS feet, in addition to their 
plant The upper story will be used as an 
erecting shop and in it will be a 20O-ton 


traveling crane. On the lower thoor will be a 


small machine shop and storeroom. 
The E 
manufacturer of 


R. Wagner Manufacturing Company, 
vehicle hardware, 
metal stampings and hardware 

North Milwaukee, Wis., is building a fire 
proof iron 140x100 feet. During 
the past year its business in the line of sheet 
metal stampings has increased very largely. 


sheet 
specialties, 


Warehouse 


It is reported that the Simplex Railway 
Appliance Company, Chicago, IIL, will en- 
large its plant at Montreal, Canada., which 


July for the manufacture of 
steel cars, trucks, bolsters and other railway 
and that a plant will be 
erected along the line of the Canadian Pacific 
Railway. 


Was cpened last 


apprlances, new 


The city of Bordentown, N. J., which is lo- 
cated on the Delaware River and the Raritan 
Canal and has railroad well, is 
inviting manufacturingestablisuments. Thomas 
Noon is a member of the committee of the 
Council appointed to secure such manufactur- 
Hie will be glad to give information re- 
garding the advantages of Bordentown. 


facilities as 


ers, 


The liays Manufacturing Company, gas, 
water and steam specialties, Erie, Pa., is pre- 
paring for the erection of a $60,000 plant. 
Pians were being prepared by Architect F. 


Felkel, of Pittsburgh. Three manufacturing 
buildings are contemplated. The . machine 
shop will be two stories, 60x200 feet: the 
foundry, 70Ox160 feet, and the power-house 


and boiler-room, 50x60 feet. 

The Stromberg-Carlson Telephone Manu- 
facturing Company is planning to erect an- 
other big building at its Rochester, N. Y., 


plant. It will be 270x340 feet and cost $85,- 
000; with the equipment about $200,000. The 
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telephone 
At pres- 


company proposes to remove its 
factory from Chicago to Rochester. 


ent lead cable, insulated wire and wire cable 
are manufactured at Rochester. 

The Omega Steel Company, New Haven, 
Conn., has just been organized with a capital 
of $3,000,000, and bought the National ‘Tool 
Company, of New Haven, Conn. C. J. Berham 
is president and treasurer. The company is 
equipping a large plant on East street, and, 


in addition to making Omega steel, will manu 
facture a full line of lathe and planer tools, 
reamers, taps and milling cutters. 


The Union Manufacturing & Vower Com 
pany has awarded the contract for construct 
ing a 10,000 horse-power house and dam at 
Neals Shoals, near Union, S. CC. The first 


use of this power will be by the Union (S. C.) 
Cotton Mills, which will electricity 
Thomas C. Duncan is president of the two 
hamed It is understood that he 
contemplate building addi 


adopt 


companies 
and 
tional 


associates 


cotton mills 


wing to the demand for its universal pat 


ternmakers’ and toolmakers’ vises, the Em 
Waynesboro, 


facill 


mert Manufacturing Company, 


a., is compelled again to increase its 


ties and is erecting a two-story Building, 40x 
65S feet, and a one-story building, 495x125 feet 
for additional machine-shop room, It expects 
to be in the market within the next SIXty or 
ninety days for a complete line of machinery 


supplies for equipping these shops 


The Company, Col 


bus, 


American um 
Ind., 


$10,000 


loundry 
incorporated 
Marshall T 


been eapitai, 


Milton 


has 


incorporators, 


.. apd Gernie L. Reeves and others The 
main building will be «a 56x112-foot foundry, 
and other structures wili be erected. The 
foundation of the plant is now being laid. It 
is understood that the concern will at first 


turn itself chiefly to producing material for 
the Reeves Pulley Company, but may later 
drift into the general transmission manufac 
turing line at its own plant. 

— 


Miscellaneous Wants. 


tdrertisements will be inserted under this 
head at 25 cents a line, each insertion Copy 
should be sent to reach us not later than sat 
urday morning for the ensuing iweek'’s issue 
tusivers addressed to our care will be for 


warded. 


Gears. See page 62 


free KE. 
Wal.M.Wks 


Grant. 
Caliper cat 
Punches & dies. 
Patterns. —-Cincinnati Pat. Wks., Cincin., O 
Drawings, patterns and models to 
Ashland Tool Co., Ashl.nu, Pa 
Inventions developed. G. M 
Monadnock Biock, Chicago, 11! 
Make your own auto. for $25: plans 50 cents 
A. Mellarg, 15 Dey, New York 
Wanted—-Improvements in grinding machin 
ery. Address Box 1435, Providence, R. I 
Will rovalty 
machine or Box 282, AMer. Macu 
Light and fine mach’y to order: models and 
elec. work specialty. O. Chase, Newark, N. J. 
Automatic machinery and 


upper 
G. Smith, Columbia, Pa. 
Waltham, Mass 


order 


Mayer, M. E., 


buy or pay for good patented 


tool 


designed con 


structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass. 

Wanted—Air compressor, new or second 
hand, steam driven, 400 cu. ft. capacity. Box 
276, AMERICAN MACHINIST. 

Special and light machinery, models; sub 


press and blanking dies a specialty, also fine 

tool work, tox 250, Waterbury, Conn. 
Machine shop desires connection with re 

liable parties requiring building of machinery. 

Box 298, AMERICAN MACHINIST. 

Competent 


Wanted managers, superinten- 


dents and foremen. James Brady, Room J, 

20th Floor, 220 Broadway, New York. 
Designing auto. mach'y tools for inter 

changeable work a specialty; drawings made 


at moderate prices. Box 943, New Haven, Ct. 
Machinists—Send 10 cents for blueprint 
table of U. S. S. steam, gas and water pipe, 


giving tapping sizes. EK. Ek. Meyer, Allegheny, 


Pa. 
Extra work—-drawing or figuring—-wanted 
by experienced electrical and mechanical en 


745 


gineer: graduate. Box 292, AMERICAN MA 
CHINIST., 

Wanted—Contract and jobbing work on 
medium and heavy weight machinery and 
parts; prompt delivery S. Rapid-b ire 
Gun & Power Co., Derby, Conn 

We make aesigns details, working draw 
ings and neat tracings from mechanical .deas 
or sketches furnishea, with reasonable rates 


Room 409, La France Bldg., tlolyoke, Mass 
Draftsmen desiring eccasional extra’ busi 

ness in line with drafting; state where regu 

larly employed; contidential Address Edwin 


Washington, 
prac tien 


Building, 
correspond with a 


Guthrie, Corcoran 
Wanted——To 


oil-country mechanic and business man, with 
some capital, who might aGesire to aequire a 
working interest in a growing and successtu 


manufa turing anu jobbing foundry and ma 
chine shop business Adaress “Ohio River, 
care AMERICAN MACHINIS't 

Wanted—A first-class man to take a respon 


sible position in a modern machine manutlac 
turing plant, in a desirable cicy of one of the 
Middle States; must have had experience in 
manufacturing sewing machine gun work or 
some light, high-grade machine tmanutactut 
ing: must be familiar with the most advan 
tageous Ways and meuns of manutacturing Dy 
he use of modern, up-to-date machinery, UX 
ures and methods; a man of ability and chat 
icter, who has id eXperien and is a good 
manager ot men who is s¥stemati broad 
ga ind knows how to wget results an secure 
good, permanent Sithon stile ix expert 
enee, references and salary wanted. Write ful 
particulars to Box 268, AmMer. MaAciin 
For Sale. 

lor Sal Complete set of p draw 
ings, blueprints and fo 
vertical spindle milling machine accep 
rensonable price and give good reason for sell 
ing Address Box 207, MACHEN 

For Sak An established ind = successtul 
machinery manufacturing busihess In a town 
of 10,000 inhabitants modern rick build 
ings, tine water power, good shipping facih 
ties, ete. : satisfactory reasons tor selling 
grand opportunity to the right party who can 
invest not less than $100,000 after the fullest 
investigation Address Machinery Manutfac 
turer,” care AMERICAN MACHINIS 

Wants. 

Nituation and Help Advertisements ly in 
serted under this head, Rate 25 cents a line 
for cach tunsertion, thout sir words make a 
line No advertisements unde two lines a 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not late) than Saturday morning Jor 
the ensuing week's tssiu addressed 
fo our care will be forwarded tpplicants 
may specify names to which their repli are 


but replies will not be 


carded they will he de 


not to be forwarded 
returned 


stroved without notice Origima Lette 
should not be enclosed ta unknown corres 
pondents Ntate mentioned indicates present 


address of ad rtise) 
Situations Wanted. 
CON riety 


Mechanical technical graduate 


with 1S years’ practical experience, expert 
designer of tools, dies and fixtures for the 
manufacture of interchans le parts, auto 
matic machine tools, gas engines, et desires 
position as superintendent, cnief draftsman 
or designer Address Box 301, AM. Macn 
ILLINOIS 

Mechanical engineers want positions we 

have investigated their records and can fut 


kinds of technical 


men for all 
Agency, 


nish competent 


work. [Engineering 


INDIANA 


Position as general foreman or 


Wanted 


superintendent man of extensive expertence 
on special machinery, gas engine and tool 
building, a thorough, practical man and a 


reference 
Mach. 


change; age oa 


box S04, AM 


desires a 


Address 


hustler, 

go anywhere 
MAINI 

methodizer will 

unquestion 

Macn. 


Expert cost accountant and 
be open to an engagement July 1 
able reference. “Method,” care AM 


MICHIGAN 
Expericnced foreman desires position as 
foreman or superintenden: with reliable con- 
cern manufacturing automobiles ; understands 
modera methods of conducting shop and hand- 


ling men successfully and with profit; a good 

designer and a thorough mechanic first-class 

references, Address Box 200, Amer, Macu 
NEW JERSEY 


manager in an incorporated ma- 


A present 


} 
3 

| 

| 

— — 

ve 
4 
Chicago 
— 
¥. 


749 AMERICAN MACHINIST May 21, 1903. 
chine plant would like to locate with some ; and machinists; we always have vacancies., ployment and good wages; we build engine 
concern which wants a hustler; 12 years’ ex- | Address Allis-Chalmers Co., Lock Box No.| lathes and other machine tools. Apply to or 
perience in all branches and capable of fill 1065, Chicago. address The W. P. Davis Machine Co., Roches- 
ing any position from manager down; strong salen ter, N. Y 
hoid designing and building money-saving Superintendent, with technical education 
tools: correspondence solicited; references | Wanted—Expert die sinker of large experi- and experience, for manufacturing and foun- 

"nishe ress Box 406 | ence; highest wages or salary to the right| open 
furnished, Address Box 406, AM, Macu., | M dry departments of large establishment in 

| man. Address “Drop Forge,” care Am. M. central New York, manufacturing iron goods, 
NEW YORK. MASSACHUSETTS. employing 500 to 600 men; state age and ex- 

Machine designer, etc., wants position. Ad- | perience; only bright and aggressive men 
dress Box 63, AMERK AN MACHINIST. need apply. Box 809, AMERICAN MACHINIST. 

Mechanical draftsman, experienced, refer- | steady work. Apply L. I. Fales, Walpole, Machinists wanted in a small manufactur- 
ences, wants position. <A. B. C., AM. MACH. | Mass. ing town, one hours ride trom New York 

Mechanical draftsman, Swede, graduate of Wanted—Immediatel) three first-class die-| City; wages $2.50 per day of 9 hours ; — 
a German university, desires position. Box sinkers for drop forge work. United Shoe | a, half for over time, factory 
310, AMERICAN MACHINIST. Machinery Co., McKay Dept. Factory, Win- | 2bout 300 men; has been th 

Machinist; toolmaker on fine, accurate | chester, Mass. years, whicn time 

/ Wages or laid off men tor lack of work; spe- 
work; 5 years in last position; references. | Traveling salesman wanted for a line of) ¢jaf inducements will be offered desirable men 
box 3O2Z, AMERICAN MACHINIST. special muchine tools; must have had goou at this time; state nationality, age and ex- 

Mechanical engineer, university graduate, | experience and preferably in the line of grind-| perjence for past 5 years. Box 200, AM. M. 
many years’ experience, with inventive abili- | ing machinery; please ~ rite fully as to age, 
ties, Wants position. Box 303, Am. Macu. 

Draftsman, familiar with machinery, mill — AMBRICAN MACHINIST. ; ’ Patternmakers or men with some experi- 
and furnace work, wishes position in the Good mechanical draftsman, of practical) ence. Cincinnati Pattern Works, Cincinnati, 
vicinity of New York. Box 280, Am. Macu. — i a is wanted by a ggg one Ohio. 

_ Draftsman (23), technical education, 5 gimme Wanted—Lathe hands, planer hands, vise 
years’ shop, 2 years’ drawing-room experience, | as ruily as possible and mention age and sal-| bands ; milling machine hands; good wages 
Wants position as detailer, Box 289, AM. M. | ary expected. ‘Central Massachusetts,” care and steady work. Apply to the Harris Auto- 

Wanted——Position as foreman patternmaker | AMERICAN MACHINISY. matic l’ress Company, Niles, O. 
by experienced mechanic, competent to handle Superintendent machine shop, 50 to 79 
both men and work to advantage. Box 277, MICHIGAN, men; must have energy, executive ability ana 
AMERICAN MACHINIST. Wanted--A good machinist to work on. be familiar with medern methods; state 

A position as foreman and designer, by a | tools and jigs of a simple character and keep | experience and salary desired. sox 
thorough toolmaker, on jigs, gages, compound dies in order; also to take the place of regu- | AMERICAN MACHINIST, 
dies, etc.; 20 years’ experience; good refer- | ar lathe and boring machine hands when Wanted—A first-class designer who has had 
ences tox SOO, AMERICAN MACHINIST. sick or off on business; would prefer a man sufficient experience to assume the responsi 

Wanted—Position as foreman with reliable | ¥20 as previously had charge of a small) pility of new designs and who is practical 
concern; varied experience; can handle help shop, as the position offered is practically @ and thoroughly up to date; please give experi 
profitably and is a thorough mechanic: New | Working assistant of our present foreman; In| ence, references, age, salary expected. Ad 
York or Philadelphia preferred. Address O. K., dress Box 807, AMERICAN MACHINIST. 
care AMERICAN MACHINIST’, ee expected : all correspondence “strictly Wanted—An all-round machinist to act as 

Machine shop foreman wishes to make a | confidential. Box 308, AMER. MACHINIST. superintendent in a shop, in Cincinnati, doing 
change; 10 years in present position, hand- light manufacturing and snecial work and em 
ling from 75 to 100 men on heavy machine | NEW JERSEY. ploying between 20 and 50 men; applicant 
tool work: first-class references if required. | Wanted——Expert grinder and polisher for | @US¢ be capable of overseeing machine and 
Box 299, AMBRICAN MACHINIST. shin work. Ask for Mr. Briggs. Crescent Ship| W'%¢ work and must have had experience as 

I S41) foreman of both; a good opening tor an ener 


Situatio 
manufactu 
bolts and 
experience 
technical ¢ 
building 


man, with 
wishes to 


sales or ¢ 
cern 
steam spec 


Wanted 
cellaneous 
40,000 to 
month anc 
and state 
206, AMER 


Draftsm 
200 actual 
positions 

Agency, If 
We 
our 


are 
work 


men to advantage. 


Assistant 


A practical mechanical superintendent, of | Yard Company, Elizabethport, N. J. getic and up-to-date young man. Apply, giv- 
wide experience and up in modern shop prac. | Foreman shop, Plainfieid, N. J.; 20 hands;) ing age, whether married and_ references 
tice and systems, at present engaged, would | light work ; steady position; reference; sal-| (which will be treated as strictly confiden- 
to in ary. “Pactory,’ care AMER. MACHINIST. tial), Box 278, AMERICAN MACHINIST. 
and interchangeable work, also brass “anable of pr 
goods good references. Address *Superinten- Foreman wanted capable produc PENNSYLVANIA. 
dent,” P. O. Box 1533, New York | ing small duplicate parts ana handling cheap 

| help; must be a cost-cutter. Box 305, A. M. Experienced mechanical draftsman wanted ; 


as superintende actory ‘rmanent employment assure vi 
nuts, by man with large practical | WOrK on heavy machine toot work; good 

s, by man 1 large practica wages to good men. Apply to The Pond Ma- Wanted—First-class fitters, experienced on 


in all branches of above business; 
ches of above busines chine Tool Company, 


Piainfield, N. J. 


vertical boring and turning mills; good wages 


sducation ; capable of designing and steadv e "me ac > 

iutomatic oan Business manager wanted, capable of di- §=Machine 
Box 291, Amer. Macu. recting large enterprise (plant in New Jersey A pany, : 

nearing completion) ; must possess marked We are constantly increasing the scope of 

OHTO. executive ability, sound judgment, tact, en-| Our work, and invite application for posi- 

superintendent or general fore- | ergy and aptitude for details; must have a tions from first-class patternmakers, molders 

exceptional ability and experience, | successful record as manager in some manu- and machinists; we always have vacancies. 

make a change. Box 295, Am. M. facturing line where he has organized and Address The Westinghouse Machine Company, 

controlled advantageously the various depart-| East Pittsburgh, Pa. 


PENNSYLVANIA, ments ; manager 


will have full charge, subject 


First-class, experienced mechanical drafts- 


= ai ee aa siti to executive officers; highest references re-| men wanted at once; some of them acquaint- 
quired; very liberal salary to start and) ed with electrical work; those witn shop ex- 
manufacturing steam machinery or chance of increase to one showing results ; perience preferred. Apply, by letter, to Chief 
ialties. Box 311, Amen. MAcu. state age. Address Portland Cement, Draftsman, P. O. Box 911, Pittsburg, Pa., 
Orange, N. J. stating experience in full and giving refer- 
ences. 
NEW YORK. | 
Hel Wanted Wanted—Mechanical superintendent to take 
P and experience. The Goulds. Mfg entire charge shops, foundry and machine 
CONNECTICUT. Ss 4 works | employing 150 hands, manufacturing 
sheet, etc., for mill turning out _ Severa good draftsme n or permane nt posi- | mill and factory repairs; must be matouge 
50.000 Ibs. of sheet copper per tions with a large concern in New York city. | in all branches, well up im modern shop pra 
1 50.000 Box 223, AMERICAN MACHINIST. tice and capable of producing results; state 
wages required and references, Box Wanted—First-el.cs lathe hands, all-around and references. “Penna, 
‘ca machinists and toolmakers; steady work;, Cate AMERICAN MACHINIST. 
good pay. H. H. hs Mfg. Co., Automo- RHODE ISLAND 
ILLINOIS. bile Dept., Syracuse, N. First-cls 
en for all classes of work; over Steady work, fair wages and good chance high-grade machinery. Ag a 7 Pe. 
vacancies for technical men; 5,000 | for advancement for a thoroughly good tool- wWoonsoe ket, 
filled in 10 years Ii:ngineering | maker on small, interchangeable work; state 
) Monadnock Block, Chicago. | experience, references, wages and if union WISCONSIN, 
constantly increasing the scope or | ™€@n. Address “Opportunity,” Box 294, A. M. Wanted—Competent machine and _ bench 
} ‘ and invite applications for posi- | Wanted—Immediately, 50 lathe, planer, hands. The Kempsmith Mfg. Co., Milwaukee, 
tions from first-class patternmakers, molders | milling machine and vise hands; steady em-| Wis. 
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Barr, H. G., Worcester, Mass. 


Bending Machinery, Plate 
Hilles & Jones Co., Wilmington, 
Del. 
Perkins 
Mass. 
Wickes Bros., New York. 


Mach. Co., So. Boston, 
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Rhodes, L. 1 oo 
Rich, J. & G 
Rivett-Dock Co 
Robbins & Myers Co., The 74 

Rogers, Boat, Gage Drill 
Works, John M , 6 
Rose Polytechnic Institute rey 
Roth Bros. & Co . £5 
Safety Emery Wheel Co GS 
Saunders’ Sons, |? us 
Sawyer, 
Sawyer Gear Works 
Schieren & Co., Chas \ 
Schumacher & Boye 
Schwerdtle Stamp Co 
Scranton & Co., The “ 
Sebastian Lathe Co su 
Sellers & Co Ine., William is 
Seneca Falls Mfg. Co “uo 
Shelby Steel Tube Co 7s 
Shepard Lathe Co Te 
Shuitz Belting Co Is 
Sibley & Wuare ao 
Simonds Co ou 
Skinner Chuck Co 4 
Slocomb Co., Jd. 4 
Smith, 1 lL. it 
Smith & Mills us 
Speed Changing Mulley Co 11 
Sprague Eleetriec Co 
Standard Gauge Steel Co Tn) 
Standard Railway kequip. Ce 
Standard fool Co 
Starrett Co.. lL. S 
State College of Wy 
Steel Roll Mangle Co is 
Steel Set Diamond Co 
Steptoe Shaper John 14 

Straley, Tlasbrouck & Sehlor 
der au 
Streit Machine Co \ s4 
Struthers-Wells Ceo ul 

Stuart's Foundry « Mach, Co 
Covel 
Thompson, Hugh is 
Phroop Perforating Co 
Toomey, Frank “7 
Triumph Electric Co 7A 
Trump Brothers Machine Co, G4 
fucker, W. WL & ¢ 
Furner Brass Works is 
Underwood & Co., IL B 
Vanderbeek ‘Tool Works 
Vitrified Wheel Co av 


Wade Mach. Works, Walter Hl 62 


Walworth Mfg. Co td Cover 
Ward & Son, Edgar T “au 
Warner & Swasey Co HO 
Washburn Shops 7 
Watson Stillman Co ren 
Wells Bros 
Westeott Chuck Co “4 
Western Electric Co 
West Haven Mfg. Co ith Cover 
Westmoreland Steel Co ou 
Whitcomb Mfg. Co su 
Whiting Foundry Equip. Co 7 
Whitney Mfg. Co 64 and 
Wickes Bros 
Wiley & Sons, John SO 
Wilmarth & sorman Co . 
Windsor Machine Co., The 7d 
Winkley Co... The 
Woodward & Powell Planer Co, 60 
Woodward & Rogers Co iy 
Worcester Mach. Screw Co 


Wormer Machinery Co, ©. © 


and 


Wyman & Gordon tth Cover 

Yale & Towne Mfg. Co 71 

Bending Machines, liy- 
draulic 


Bement, Miles & Co., New York 

Watson-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear 
Cincinnati, O. 

Blocks and Tackles 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Exeter Mach. Wks., 


Co.. 


Exeter, N. H. 
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Blue Print Macnines 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Va. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Pa. 


Boilers 
Hawley Down Draft Furnace Co., 
Chicago, Ill. 
Struthers-Wells Co., 
Wickes Bros., New 


Warren, Pa. 


York. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Howard Iron Wks., Buffalo, N. Y. 
Maines Mach. Co., Philadel., Pa. 
Pratt & Whitney Co., Hartford, 
Conn. 
Reliance Mach. 
land, O. 
Wells Bros. Co., Greenfield, Mass. 
Books, Mechanical 
Baird & Co., Henry Carey, Phila- 
delphia, Pa. 
Derry-Collard Co., New York. 
W., New York. 


Henley & Co., N. 
Wiley & Sons, John, New York. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., F., Rockford, 


& Tool Co., Cleve- 


Barnes Co., W. FF. & John, Rock- 
ford, Jil. 

Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 


Retts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallertt & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Draper Mach. 
“ass. 
Fosdick Mach. 
nati, O. 
McCabe, J. J., 
Newton Mach. 
delphia, Va. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 
Pratt & Whitney Co., 
Conn 
Prentiss 
York, 
Warner 
Ohio. 


Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
etts Mach. Co., Wilmington, Del. 
Brown & Zortman Mehy. Co., 
Pittsburg, Pa. 
Bullard Mach. 
port, Conn. 
Hill. Clarke & Co., Boston, Mass. 
MeCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner 
Ohio. 


Tool Co., Worcester, 


Tool Co., Cinein- 
York 
Wks., Phila- 


New York. 
New York. 
Hartford, 


New 
Tool 


Tool & Supply Co., New 


& Swasey Co., Cleveland, 


Tool Co., Bridge- 


& Swasey Co., Cleveland, 


Carborundum 
See Grinding Wheels. 
Castings, Brass and Bronze 
Kisinger-Ison Co., Cincinnati, O. 
Nolte Brass Co., Springfield, O 
Phosphor Bronze Smelting 
Philadelphia, Pa. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Steel 
Christensen Engineering Co., Mil- 
waukee, Wis. 
sonia, Conn. 
Uniform Steel Co., Rahway, N. J. 


Centering Machines 


Bement, Miles & Co., New York. 

Niles Tool Works Co., New York. 

Phoenix Mfg. Co., Hartford, Conn. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., 
ford, Conn. 


Co., 


Hart 


Centers, Planer 


Fay & Scott, Dexter, Me. 

New _— Mfg. Co., New Haven, 
Con 

Pratt Hartford, 
Conn. 

Reed Co., F. 


"k Whitney Co., 


E., Worcester, Mass. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Federal Mfg. Co., Cleveland, O. 

— Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Le Blond Mach. > Be 
Cincinnati, O. 


Provi- 


Tool Co., 


Potter & Johvston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Hartford, Conn. 
Worcester, Mass. 
Cleveland, 


Quint, A. D., 
Reed Co, F. E., 
Warner & Swasey Co., 

Ohio. 
Windsor Windsor, Vt. 


Chacks, Drill 
Almond, T. R., 


Mach. 


Co., 


Brooklyn, N. Y. 


Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Modern Tool  co., Erie, Pa. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

‘The FE. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Onelda, N. Y. 
k., New 


Westcott Chuck Co., 
Whiton Mach. Co., D. 
London, Conn. 


Chacks, Scroll 


Whiton Mach. 
London, Conn. 


Co., D. E., New 


Chacks, Split 


Faneuil Watch 
Mass. 
IHardinge 


Tool Co., Boston, 


Bros., Chicago, 


Clocks, Watchman's 
Nanz & Co., Il., New York. 


Clatches, Friction 


Caldwell, Son & Co., Hl. W., 
eago, Ill. 


Chi- 


Eastern Menry. Co., New Haven, 
Conn, 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War 


ren, Pa. 
Kisinger-Ison Co., 
New Haven Mfg. 
Conn. 
Patterson, Gottfried & 
Ltd., New York. 
Pratt & Whitney 
Conn. 
Smith, F. 


Cincinnati, O. 

Co., New Haven, 
Hunter, 
Co., Hartford, 
L., Franklin Falls, N. H. 


Compound, Boiler 
Harris Oil Co., A. W., Provi., R. I. 
Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen, N. A., Milwaukee, 
Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louls, 
Mo. 


Air—Continucd 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
Drill Co., New 


Compressors, 


Jacobson Mach. Mfg. Co.. War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Cerrespondence Schools 

See Schools, Correspondence. 

Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Zullders’ Iron Fdry., Provi., R. I. 

National Machine Tool Co., Cin- 


ecinnati, 0. 
Pratt & Whitney Co., 
Conn. 
Reeves Pulley Co., 


Hartford, 


Columbus, Ind. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 


Franklin Mfg. 


Coaplings, Shaft 


Co., Syracuse, 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Philadel., 

Davis Mach. Co., W. P., Roches- 
ter, ¥. 

Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J., New Hamburg, N. Y. 

Cranes 

“eo Hoisting Mach. Co., N. Y. 
City. : 

Case Mfg. Co., Columbus, O. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 
*awling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crank Pin Turning Machine 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crucibles 

Crucible Co., Jos., Jersey 


City, N. 


Obermayer Co., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, 

Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Ilyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Works, Gloucester City, 
N 


Standard Tool Co., Cleveland, O. 

Whitney Mfg. Co., Hartford, Conn. 

Cutting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, Ill 

Brown & Mfg. Co., 
dence, K. I. 


Provi- 


Cutting-off Machines—(Cont’d 
Davis a Co., W. P., Roches- 


ter, N. 
Hurlbut- . Mach. Co., South 
Phila- 


Sudbury, Mass. 
Newton Mach. Tool Wks., 
delphia, Pa. 
Niles Too! Works Co., New York. 
Pond Mach. Tool Co., New York. 
Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Dickinson, Thos. L., New York. 


Steel Set Diamond Co., New York. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Hay-Budden Mfg. Co., Brooklyn, 

Perkins Mach. Co., So. Boston, 
Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 


Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mech. Co., Spring 
field, Vt. 


Philadel., Pa. 
Erie, Pa. 
Co., Hartford, 


Maines Mach. Co., 
Modern Tool Co., 
Pratt & Whitney 
Conn. 
Dowel Pins 
Obermayer Co., S., Cincinnati, O. 
Winkley Co., Hartford, Conn. 
Drawing Boards and Vables 
Keuffel & Esser Co.. New York. 
Rich, J. & G., Philadelphia, Pa. 
Drawing Instruments 
Alteneder & Son, Theo., Vhiladel- 
phia, Pa. 
Keuftel & Esser New York. 


Drilling Machines, Bench 


Co., 


Barnes Co., W F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 


Aurora Tool! Works, Aurora, Ind. 

Baush Mech. Too! Co., Springfield, 
Mass. 

Bement, Miles & Co.. New York. 

Bickford Drill & Too! Co., Cin- 
cinnati, O. 

Dallett & Co., Thos. I!., Phila., Pa. 


Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila- 
deiphia. Pa. 

Hisey-Wolf Mch. 

Drilling Machines, 
Spindle 


Baker Bros., 
Barnes Co., B. F., 


Cincin., O. 
Multiple 


Co., 


Toledo, O. 
Rockford, III. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Barr, H. G., Worcester, Mass. 


Baush Mch. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Bickford Dri!l & Tool Co., Cincin- 


nati, O. 
Dallett & Co., Thos. H., Phila., 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
McCabe, J. J.. New York. 


Pa. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill 

National Automatic Tool Co., 
Dayton, O. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Drilling Machines, Pneua- 

matic 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Clevel ‘ei Pneu. Tool Co., Cleve- 
land, 

Phila. Tool Co., Phila- 
deiphia, Ta. 

Appliances Co., Chicago, 
Ill. 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 
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Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Marshall & Huschart Mehry. 
Chicago, 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Too! Works, Hart 
ford, Conn. 


Ce., 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


sjarnes Co., W. F. & John, Rock- 
ford, Ill. 

jarr, H. G., Worcester, Mass. 

Bement. Miles & Co., New York. 

Blaisdell & Co., V., Worcester, 
SiAss. 

Brown & Zortman Mebry. Co., 


Pittsburg. Pa. 
Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. P., Roches- 

ter, N. ¥. 

Fosdick Mach. Tool Co., 

nati, O. 

Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 

Philadelphia, Pa. 

Hill, Clarke & Co., 


Cincin- 


Boston, Mass. 


Hoefer Mfg. Co., Freeport. Ill. 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 

McCabe, J. J., New York. 

Marshal! & Huschart Mehry. Co., 
Chicago, Ill. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 


Co., Hartford, 


Woodward & Rogers Co., Hart- 
ford, Conn. 
Drills, Center 
Pratt & Whitney Co., Hartford, 
Conn. 
Providence, 


Slocomb Co., J. T., 


Drills, Rail 


tement, Miles & Co., New York. 
Niles Tool Works Co., New York. 


Drills, Ratchet 


Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eek Dynamo & Motor Co., Belle- 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 


Northern Elec. Mfg. Co., Madison, 


Indian- 


Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth & Co., Chicago, Il. 
Sprague Elec. Co.. New York. 
Storey Motor & Electric Co., Har- 
rison, N. J. 
Tr'umph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, III. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 
Electrical Supplies 


Commercial Electric Co., Indian 
apolis, Ind. 
General Elec. Co., New York. 


Electrical Supplies—Cont'd 


Milwaukee Elec. Co., Milwaukee, 
Wis. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Va. 


Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa. : 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y 


Morse, Williams & Co., Phila., Pa. 
Emery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 
Calder, H., Lancaster, Pa. 
Machinery 

Phila., Va 


Geo. 
Enamel, 
Felton, Sibley & Co., 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Va 
Engines, Automobile 
Olds Motor Works, Lansing, Mich. 
Engines, Gas and Gasoline 
Backus Water Motor Co., Newark, 
Bay State Gas Engine Co., 
ton, Mass. 
Foos Gas Eng. Co., Springfield, O. 


Bos 


Middletown Mach. Co., Middle 
town, O. 
Mietz, August, New York. 


New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich 
Struthers-Wells Co., Warren, Va 


Engines, Steam 


Buffalo Engine Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 


Struthers-Wells Co., Warren, Pa. 

Exhaust Heads 

Burt Mfg. Co., Akron, O 

Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Vis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Fans, Exhaust 

Buffalo Forge Co., Buffalo, N. Y. 

Feed Water 
Purifier 


Ilawley Down Draft Furnace Co., 
Chicago, Ill. 


Heater and 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Ca, Provi., R. 1. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Filing Machines 

Cochrane-Bly Mach. Co., Roches- 
cer, 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 

Filters, Oil 

Burt Mfg. Co., Akron, O. 

Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam:.Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 

Flexible Shafts 


Chicago Flexible Shaft Co., 
cago, Ill 


Chi- 


Ferges 
Buffalo Forge Co., Buffalo, N. Y. 


Miner & Peck Mfg. Co., New 
Ilaven, Conn. 
Patterson, Gottfried & Hunter, 


Ltd., 
Forgings, Drop 
Lillings & Spencer Co., Hartford, 


Conn. 
Miner & Peck Mfg. Co., 


New York. 


New 


Haven, Conn. 
Wyman 
Mass. 


Gordon, Worcester, 


Ferginugs, Hydraulic 


Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 
Hay-Budden Mfg. Co., Brooklyn, 


Pittsburg Shear Knife & Mach 


Co., Vittsburg, t’a 


Westmoreland Steel Co., Vitts 
burg, Va 
Wyman & Gordon, Worcester, 


Mass. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Vhiladel.. 

Smith Fdry. Supply Co., J. vb 
Cleveland, ©. 

Whiting Foundry Equip. Co., 
vey, 


liar 


Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. Y. 

llawley Down Draft Furnace Co., 
Chicago, Ill. 

Jacobson Mach. 
ren, IP 


Mfg. Co., War 

Pa. 

Obermayer Co., 8., Cincinnati, O 

Furnaces, Gas 

Am. Gas Furnace Co., 

Chicago Flexible 
eago, Ill. 


N. Y., City 
Shaft Co., Chi 


Furniture, siachine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 
Gages, Recording 
Biistol Co., Waterbury, Conn 
Gages, Standard 
Brown & Sharpe Mfg. Co., 
dence, R. 1 
John M., 


Rogers, 
Drill Works, 
N 


l’rovi 


Boat, Gage & 
Gloucester City, 


N. J. 
Sawyer Tool Mfg. Co., Fitchburg, 
ass. 
Slocomb Co., J. T., 
Starrett Co., L. 
Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Prov., R. I. 
S., Athol, Mass 


Gear Cutting Machinery 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Vrovi 
dence, KR. I. 

Bultman & Co., Fk. HL, 
Ohio. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Vhil., Pa. 

Niles Tool Works Co., New York. 


Cleveland, 


Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 
Bultman & Co., F. 
Ohio. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Seott Co., 


H., Cleveland, 


The, 
Mfg. Co., Ferd., St 
Louis, 
New Process Raw Hide Co., Syra 
cuse,-N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa 
Patterson, Gottfried & Ilunter, 
Ltd., New York. 
Philadelphia Gear 
delphia, Pa. 
Sawyer Gear Wks., 
Simonds Mfg. Co., 
Gears, Molded 
Caldwell & Son Co., Hl. W., 
cago, Ill. 
Franklin Mfg. Co., Syracuse, N. Y 
Greenwald Co., I. & E., Cinein.,O 
Gears, Rawhide 
Chicago Raw Hide Co., Chicago, 
Ill. 


Works, Vhila 
Cleveland, O 
Pittsburgh, Pa 


Chi 


Fawcus Mch. Co., Pittsburgh, 

Horsburgh & Scott Co., Cleveland, 
Ohio 

New Process Raw Hide Co., 
cuse, N. Y. 

Nuttall Co., R. D., 


Syra 


Pittsburgh, Da 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, la. 

Fawceus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Vhila., Pa. 

Nuttall Co., R. Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa. 


Philadel- 


Graphite 
Dixon Crucible Co., Jos., Jersey 
City, N. J 


Lubriphite Co., Jersey City, N. J 
Obermayer Co., S8., Cincinnati, O 
Grinders, Center 

Ileald & Son, L. S., Barre, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 


Adams Co., Dubuque, lowa 
Automatic Mach. Co., Greentield 


“ass 


Windsor, Vt 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Machine Co., New York 


Norton limery Wheel Co., Worces 
ter, Mass 

Pratt & Whitney Co., 
Conn 

Rivett-bock Co., Boston, 

Woodward & Rogers Co., 
ford, Conn 

Grinders, Dise 


Hartford, 


Mass 
liart 


tesly & Co., Chas. HL, Chicago 
Gorton Mach. Co., Geo., Racine 
is 
Iroquois Mach. Co., New York 


Ransom Mfg. Co., 
Grinders, Drill 
Mach. Co., 


Oshkosh, Wis 


Gorton Geo., Racine, 
‘is. 

Hleald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 

Grinders, Tool 


Barnes Co., B. 
Barnes Co., W. F. 
ford, Ill. 
Barr, Hl. G., Worcester, Mass 
Brown & Sharpe Mfg. Co., Vrovi 
I 


Grand 


Rockford, 
& John, 


Il. 
Rock 


dence, a 
Diamond Mach. Co., Provi., R. 1. 
Gisholt Mach. Co., Madison, Wis 
Landis Tool ©o., Waynesboro, Pa 
Modern Tool Co., Erie, Pa. 
Northampton Emery Wheel Co., 

Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
field, ©. 

Throop Perforating Co., Buffalo, 

Whitney Mfg. Co., Hartford, Ct 
Grinding Machines 
Brown & Sharpe Mfg. Co., Provi 

dence, l 
Builders’ 

dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa 
Goodell-Pratt Co., Greentield, 

Mass. 

Gorton Mach. Co., Geo., 

Wis 


Iron Foundry, Provi 
I 


Racine, 


Greenfield Mach 
Mass. 
Hill, Clarke & Co., Boston, 
Hlisey-Wolf Mech. Co., 
Iroquois Mach. Co., 
Landis Tool Co., Waynesboro, Pa 
Marshall & Hluschart Mehry. Co., 
Chicago, Ill 
Mi chanical 


waukee, 


Co., Greenfield, 
Mass 
Cincin., O 

New York 


Appliance Co., Mil 
Wis 


Northampton Emery Wheel Co., 
Leeds, \ ass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcester, 
Mass 

Prentiss Tool & Supply C New 
York 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
field, Ohio 

Throop Verforating Co., Buffalo, 
N. ¥ 

vitrified Wheel Co., Westtield 
[ass 

Washburn Shops, Worcester, 
SLASS 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Woodward & Rogers Co., Wart 


ford, Conn. 
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Grinding Wheels 

Builders’ Iron Foundry, 
dence, R. 

Carborundum “Co. 


Provi- 
Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 


field, O. 
— Westfield, 


Emery Wheel 


Wheel Co., 


M: 
WwW nitney Mfg. Co., Hartford, Conn. 


Grindstone Frames 
Standard Tool Co., Athol, 


Gan Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. 1. 
Niles Too' Works Co., New York. 
Pond Mach. Tool Co., New York. 


Mass. 


Reed Co., I. E., Worcester, Mass. 

Hack Saw Blades and 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
be Haven Mfg. Co., New Haven, 
Yonn. 


Hack Saws, Power 

Diamond Stamping Wks., 
Buffalo, N. 

Hoefer Mfg. on. Freeport, Ill. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 


Haven, Conn. 
Mossberg « Granville Mfg. Co., 
Providence, R. 
Perkins Mach. Co., Boston, Mass. 


- 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, Ili. 
Pneumatic Tool Co., 


Cleveland 
Cleveland, O 
Phila., Pa. 


Dallett & Co., Thos. H.. 


Ingersoll-Sergeant Drill Co., New 
York, 

Phila. Pneu. Tool Co., Philadel- 
phia, Va. 


— Appliances Co., Chicago, 
Il 
Rand Drill Co., New York. 


Standard Ry. Equip. Co., 8t. 
Louis, Mo. 
Roll Mangle Co., Chicago, 


Steel 
Ill. 
Hammers, Power 


Scranton & Co., The, 
Conn. 


New Haven, 


Hammers, Steam 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Va. 

Chambersburg Engr. Co., Cham- 
bersburg, Va. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, 

Pittsburgh Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

Heating Machines, Auto- 
matic 


Am. Gas Furnace Co., New York. 


Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Eastern Mehry. Co., New 
Conn. 

Hunt Co., C. W., West New Brigh- 
ton, N. 


Link Belt Engineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C&C Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. 

Northern Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee. Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. a 
Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Cleveland Pneumatic ‘Tool Co., 


Cleveland, O. 


Curtis & Co. Mfg. Co., St. Louis, 


oO. 
Northern Engineering Wks., De- 


troit, Mich. 
Rand Drill Co., New York. 
Igniters, Gas Engine 
Dayton Electrical Mfg. Co., Day- 
ton, 
Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, II. 


Schools 
Correspondence. 


Instruction 
See Schools, 


Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Idry. & Mch. Co., So. 


Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Jack Planer 


Armstrong Bros. 
cago, | 


Tool Co., Chi- 


Key Seaters 


Baker Bros., Toledo, O. 
Bement, Miles & Co., New York. 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Ba 
ter, ¥. 
Mitts & Merrill, 
Whitney Mfg. Co., 


Roches- 


Saginaw, Mich. 
Hartford, Conn. 
Keys, Machine 


Standard Gauge Steel Co., 
Falls, Pa. 
Whitney Mfg. Co., 


Knives, Solid Steel Shear 


Beaver 


Hartford, Ct. 


Pittsburg Shear Knife & Mach. 
Pittsburg, Pa. 

Lamps, Are 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe attachments 

National Machine Tool Co., Cin- 
cinnati, O 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 


cago, Ill 


Besly & Co., Chas. H., Chicago, 
Ti. 


Tool Co., Anderson, Ind. 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt Ss Whitney Co.. Hartford, 
Con 

Tindel Morris Co., Eddystone, Pa. 

Lathes 

Affleck, Geo. E.., New York. ; 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 


Barker & Co., Wm., Cincinnati, O. 


Bernes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement. Miles & Co., New York. 

Binisdell & Co., VP... Worcester, 
Mass. 


Lathes—Continued 


Bradford Mach. Tool Co., Cin., O. 
Brown & Zortman Mehry. Co., 


Pittsburg, Pa. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N 


Diamond Machine Co., Prov., R. I. 

Draper Mach. Too! Co., Worcester, 
Mass. 

Fay & Scott, 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Iiendey Mach. Co., 

Hill, Clarke & Co., 

Le Blond Mach. Tool Co., 
Cincinnati, O. 

Lodge & Shipley Mch. 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Milwaukee Machine Too! Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 


Dexter, Me. 


Torrington, Ct. 
Boston, Mass. 


Tool Co., 


New Haven, 


Niles Tool Works Co., New York. 

Pond Mach. fool Co., New York. 

Whitney Co., Hartford, 
Co 

Peaation Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 


hio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls. N. Y. 

Shepard Lathe Co., Cincinnati., O 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Too! Co., Spring- 


field, Mass. 


Lathes, Boring 
Streit Mach. Co., A., 


Letters, Pattern 


Cincin., O. 


Brim, A. W., Seneca Falls, N. Y. 
Butler, A. G., Z. 
Levels 

Davis & Cook, Watertown, N. Y. 
Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Locaners, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 


Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, Y. 

Lubricants 

Besly & Co., Chas. H., 

Dixon Crucible Co., 
City, J. 

L ubriphite Co., 


Chicago, II1. 
Jos., Jersey 


Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., 
Bowen Mfg. Co., Auburn, N. 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O 


Chicago, Il. 


Machine Screws 

Atlantic Mach. Screw Co., 
Mass. 

Worcester Mach. 
cester, Mass. 


Boston, 


Screw Co., Wor- 


Machinery Builders, Special 


American KFdry. & Mach. Co., 
Ilanover, la. 
Blanchard Mach. The, 
ton, Mass. 
Eclipse Mach. 
Faweus Mch. 


Co., Bos- 
Co., Cleveland, O. 
Co., Pittsburgh, Pa. 
Hart. Fredk., Poughkeepsie, N. Y. 
Hoefer Mfg. Co., Freeport, 
Pratt & Whitney Co., Hartford, 
Conn. 
Rhodes, L. E., Hartford, 
Simonds Mfg. Co., 
Wade Mach. Works, Walter H., 
Boston. Mass. 
Woodward & Rogers Co., 
ford, Conn. 


Conn. 
Pittsburgh, Pa. 


Hart- 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Il. 
Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi- 
I 


dence, R. I. 
Twist Drill Co., 


Cleveland Cleve- 
land, O. 

Davis & Cook, Watertown, N. Y. 

| Hammacher, Schlemmer & Co., 


New York. 


McCrosky, F. B., Cincinnati, O. 


Mass. Toul Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York 


Sawyer Tool Mfg. Co 


., Fitchburg, 
Mass. 


Slocomb Co., J. T., Provi., R. I. 
Standard Tool Co., Athol, Mass. 


Standard Tool Co., Cleveland, O. 


Starrett Co., L. S., Athol, Mass. 

Machinists’ Supplies 

Hiammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Works, Gloucester Gity, 


standard Tool Co., Cleveland, O. 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Works, Gloucester City, 

Metal, Bearing 

wed & Co., Chas. H., Chicago, 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 


Metal, Perforated 
Throop Perforating Co., 


aX. 


Buffalo, 


Micrometer Calipers 

Brown & Mfg. Co., 
dence, R. 

Sawyer Tool Mfg. Co 


Mass. 
Slocomb Co., J. T., Providence, 
R 
L. S., Athol, 


Milling Attachments 


The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Whitney Mfg. Co., Hartford, Conn. 


Milling Machines, Bench 


Provi- 


o., Fitchburg, 


Starrett Co., Mass. 


Provi- 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Loop-Lock Mach. Co., Waltham, 
Mass. 
Waltham Watch Tool Co., Spring 


field, Mass. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora ‘Tool Works. Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, k. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marslall & Huschart Mchry. Co., 
Chicago, Il. 

McCabe, J. J.. New Yo 

Owen Mach. Tool Co., Springfield, 
Ohio. 


= Tool & Supply Co., New 
ork. 
Whitney Mfg. Co., Hartford, Ct. 
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Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Da. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Mach. Co., New York. 
Iiendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
— Mfg. Co., Milwaukee, 


s. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, VU. 

Marshall & Huschart Mechry. Co., 
Chicago, 411. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

o—_ Mach. Tool Co., Springfield, 
Ohio. 

re Tool & Supply Co., New 


ork. 

Waltham Watch Too! Co., Spring- 
field, Mass. 

Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Hyde Park, Mass. 


Rement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Il. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 


Adams Co., The, Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Da. 

Tabor Mfg. Co., Philadelphia, Pa 


Motors, Electric 


C & C Electric Co., New York. 
Engr. Co., Milwaukee, 
8. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wi 


8s. 
Northern Elec. Mfg. Co., Madison, 
wi 


8. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric . 0., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 


G. & P. Engraving Co., Boston, 
Mass. 

Murdock Corporation, soston, 
Mass. 


Turner Brass Works, Chicago, Ill. 


Nut Tappers 

See Bolt and Nut Machinery. 
Oils 

Besly & Co., Chas. H., Chicago, III. 
Harris Oil Co., A. W., Provi., R. I. 
Oils, Slushing 

Harris Oil Co., A. W., Provi., R. I. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H.,Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Bown Machine Works, Battle 
Creek, Mich. 

Crane Co., Chicago, 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


Conn. 
The Winkley Co., Hartford, Conn. 
Oil Stones 
Pike Mfg. Co., Pike Station, N. H. 
Packing, Steam Joint 
Jenkins Bros., New York. 


N. Y. Belting & Packing Co., New 
ork. 

Peerless Rubber Mfg. Co., New 
York. 

Paint, Macninery 

Felton, Sibley & Co., Phila., Da. 

Pans, Lathe 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Frothingham, N. L., New York. 


Straley, Hasbrouck & Schloeder, 


New York. 
Pattern Shop Machinery 
American Mcehry. Co., Grand 
Rapids, Mich. 
Baker Bros., Toledo, O. 
Brown & Zortman Mcehry. Co., 


Pittsburg, Pa. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin., O. 
Prentiss Tool & Supply Co., New 
York. 
Shops, 


Washburn Worcester, 


Mass. 
Pencils 
Keuffel & Esser Co., New York. 


Phosphor Bronze 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Pinion Cutters 

Loop-Lock Mach. Co., Waltham, 


Mass. 

Pipe and Fittings 

Crane Co., Chicago, III. 

Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. 
wardsville, Ill. 


Co., Ed- 


Curtis & Curtis Co., Bridgeport, 
Conn. 
Merrell Mfg. Co., Toledo, O. 


Reed Mfg. Co., Erie, Va. — 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill 

land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Co., Cleve- 


Planers 
Affleck, Geo. E., New York 
American Tool Wks. Co., Cin., O 


Relmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., 0. 
Detrick & Harvey Mch. Co., Balti- 
more, Md. 
Fairbanks Co., New York. 
Flather Planer Co., Mark, Nashua, 
N. 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, 0. 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Hlendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 


Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Portable 

Morton Mfg. Co., Muskegon 
Heights. Mich. 


Underwood & Co., H. B., Phila 


delphia, Pa. 


Planers, Rotary 


Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa 

cond Mach. Tool Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Presses, Hand 

Elmes Engr. Wks., Chas. F., Chi 
cago, Ll. 

Perkins Mach. Co., So Boston, 
Mass. 

Presses, Hydraulic 

Elmes Ergr. Wks. Chas. F., Chi 
eago, Hl. 

Watson-Stillman Co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn. 


Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 


Bliss Co., Brooklyn, N. Y. 

Chambersburg Engr. Co., Cham 
bersburg, Va. 

Mossberg & Granville Mfg. Co., 
Providence, R. 1. 

Perkins Mach. Co., So. Boston, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Profilers 

Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Palleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O. 

Howard Iron Wks., Buffalo, N. Y 

Oneida Steel Pulley Co., Oneida, 
N. Y 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


The Xylotite Co., Cincinnati, O. 


Palleys, 


Evans Friction Cone Co., 
Mass. 


Friction Cone 
Boston, 


Pulleys, Speed Changing 


Speed Changing Pulley Ce, 
Indianapolis, Ind. 

Pulley Turning and Boring 
Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 

Streit Mach. Co., A., Cincin., O. 

Pomps, Hydraulic 

Elmes Engr. Wks.. Chas. F 
cago, 


Watson-Stillman Co., New York. 


Puraches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Da. 

Watson-Stillman Co., New York. 

Panches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y 

Cincinnati Punch & Shear Co., 


Cincinnati, O. 


Cleveland Vunch & Shear Wks 
Co., Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Alistatter Co., Hamilton, 
Ohio. 

Perkins Mach Soston 
Mass 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. 
Cincinnati, O. 


Tool Co., R. K., 


Reed Co., F. E., Worcester, Mass 
Racks, Cut 
Fellows Gear Shaper Co., Spring 


field, 
Nut‘all Co., R. D., Pittsburgh, Pa 
Simonds Mfg. Co., Vittsburgh, Pa 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Racks, Tool 


New Britain Mach. Co., New 
ain, Conn. 


srit 


Reamers 

Chadwick & co., G. Ports 
mouth, N. 

Cleveland Twist Drill Co., Cleve- 


land, 0. 
Clough, R. M., Tolland, Conn 
McCrosky, F. B., Cincinnati, O. 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass 
New Process Twist 

Taunton, Mass 
Pratt & WhLitney 


Conn. 
M., Boat, 


Rogers, 
Drill Gloucester 
N. J 


Drill Co., 


Co., Hartford, 


Gage «& 


John 

Works, 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 

Reaming Stands 

Flather Planer Co., Mark, Nashua, 
N. H. 


Rheostats 


Cutler-Hammer 
waukee, Wis. 


Mfg. Co., Mil 


Riveters, Pneumatic 

Bement, Miles & Co., New York 

Cleveland Pneumatic Tool Co., 
Cleveland, 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Va. 

hailway Appliances Co., Chicago, 
ll 


Rand Drill Co., New York. 


Standard Ry. Equip. Co., St. 
Louis, Mo. 
Riveters, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. 
bersuvurg, Da. 


Co., Cham- 


Long & Alistatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Roller and Ball Bearings 

American Rolier LB. aring Co., Bos 
ton, Mass. 

Ball Bearing Co., Vhiladel., Pa. 

Bantam Mfg. Co., Bantam, Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Hilles & Jones Co., 
Del. 

Mossberg & Granville Mfg. 
Providence, R. I 

Pratt & Whitney 
Conn 

Rubber Goods, Mechanical 


Wilmington, 
Co., 


Co., Hartford, 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 


Rules, Steel 

Mass. Tool Co., Greenfield, Mass 

Sawyer Too! o., Fitchburg, Mas 

Slocomb Co., J. T., Provi., R. 1 

Safety Valves, Pop 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
Poston, Mass. 

Lunkenheimer Co., 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa 


Sand Mixing Machines 

Smith Fdry. Supply Co., J.) 
Cleveland, © 

Hanna, EK. k., Chicago, Ill. 

Obermayer Co., 8., Cincinnati, O 

Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, © 

Cochrane-Bly Mach. 
chester, N. Y. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 


Cincinnati, O 


Works, Ro 


Pratt & Whitney Co., Hartford, 
Conn 

West Haven Mfg. Co., New Haven, 
Conn 


Sawing Machines, Wood 

Brown & Zortman Mchry. 
Pittsburg, Il’a. 

Schools, Correspondence 

Amer. School of Correspondence, 
Chicago, Il. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 
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Schools, Technical 


Mich. College of Mines, Houghton, 
Mich 
Rose Polytechale Institute, Terre 


Haute, Ind. 
State College of 
Ky. 
Screw Machines, Automatic 
Brown & prone Mfg. Co., Provi- 
dence, KR. 
Cleveland ial Mach. Co., 
Cleveland, O. 
Dreses Mach. ‘ool Co., Cincin., O. 
Marshall & Iluschart Mechry. Co., 


Chicago, Ill. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & a eas Mfg. Co., Provi- 


dence, 
Cleveland al Mach. Co., 


Cleveland, O. 


Ky., Lexington, 


Draper Mach. Tool Co., Worces- 
ter, Mass. 
Garvin Mach. Co., New York. 


Jones & Lamson Meh. Co., Spring- 
field, 

Vearson Mach. Co., 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitne y 
Conn, 

Warner & Swasey Co., 
Ohio 


Windsor Mach. Windsor, Vt. 


Screw Machinery, Wood and 
Lag 
Baker 


Chicago, Il. 
Mach. Co., 


Co., Uartford, 
Cleveland, 
Co., 


Toledo, Ohio. 


Bros., 


Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

tay State Tap & Die Co., Mans- 
field, Mass. 


Besly & Co., Chas. H., Chicago, II. 


Carpenter Tap & Die Co., J. - 
Pawtucket, R. L. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Wells Bros. 


Second Hand Machinery 

Allleck, Geo. New York. 

taird Machy. Co., Pittsburg, 

Bennett, Geo. L., New York. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Brown & Zortman Mebhry. Co., 
Pittsburgh, Pa. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 


Chicago, Ill. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co. New York. 


Co., Greenfield, Mass. 


Pa. 


Packard Machinery Co. O. L., 
Chicago, Lil. 
Pratt & Whitney Co., Hartford, 


Conn, 
Prentiss Tool & Supply Co., New 
York. 
Toomey, Frank, 
Wickes Bros., 


Philadelphia, Pa. 
New York. 


Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass. 

Separators, Oil 

National Separator & Mech. Co., 
Manchester, . 

Shapers 

American Tool Wks. Co., Cin., O. 


Barker & Co., Wm., Cincinnati, O 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
N. H 


New York. 
Newark, N. J. 


Garvin Mach. Co., 
Gould & Eberhardt, 


Hendey Mech. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

Morton Mfg. Co., Muskegon 


Heights, Mich. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 

Potter & Johnston Mach. Co., 


Pawtucket, R. I. 

Prentiss Tool & Supply Co., 
York. 

Smith & Mills, 

Steptoe Shaper Co., 
nati, 


New 


Cincinnati, O 
John, Cincin- 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O 


Hilles & Jones Co., Wilmington, 

De 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Shears, Rotary 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 


Mass. 
Shelving, Shop 
New Lritain Mach. Co 

ain, Conn. 
Slide Rests 
Reed Co., F. E., 


, New Brit- 


Worcester, Mass. 


Rhodes, F. E., Hartford, Conn. 

Slotters 

Baker Bros., Toledo, Ohio. 

arr, H. G., Worcester, Mass. 
tement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, a. 


Niles Tool Works Co., New York. 
Seckets and Sleeves 


New Process Twist Drill 
Taunton, Mass. 


Co., 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 
Schwerdtle Stamp Co., 
port, Conn. 


Bridge- 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 


Loker & Co., Hermann, New York. 
Steel Co., Demmler, 

Patriarche & Bell, New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Westmoreland Steel 

burg, Pa. 
Stones, Oil 
I*ke Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Co., Pitts- 


Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 

Mossberg & Granville Mfg. Co., 
Providence, LI. 

Switchboards 

C & C Electrie Co., New York. 


Cincinnati, O. 
Chicago, IIl. 
Mfg. Co., 


Triumph Elce. Co., 

Western Electric Co., 

Westinghouse Elec. 
Pittsburg, Da. 

Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O. 


The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., C 


Mach. Co., New York. 
Drill Co., New Haven, 


Garvin 
Geometric 
Conn. 


Modern Too' Co., Erie, Pa. 


Tapping Machines and At- 


tachments-—Continucd 


Pratt & Whitney Co., Hartford, 
Conn 
Quint, A. 
Whitney Mf; 
Wcodward 
ford, Conn. 


Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn. 


Taps and Dies 
Bay State Tap & Die Co., Mans- 
field. Mass. 

Besly & Co., Chas. H., Chicago, III. 
Card Mfg. Co., 8S. W., Mansfield, 
idMass. 
Carpenter Tap & Die Co., J. M., 

Pawtucket, R. 
Clevelana ‘i'wist Drill Co., Cleve- 
land, O. 
Crane Co., Chicago, Ill. 
Geometric Drill Co., New. Haven, 
Conn. 
Hammacher, 
New York 
hardinge Bros., 
Hart Mfg. Co., 


Hartford, Conn. 
= Hartford, Conn. 
Rogers Co., Hart- 


Schlemmer & 


Chicago, 
Cleveland, O 


Morse ‘Twist Drill & Mach. Co., | 
New Bedford, Mass. | 

Patterson, Gottiried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standara Tool Co., Cleveland, O 


Wells Bros. Co., Greenfield, Mass. | 


Telephone System 


Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 

Thread Cutting Tools 

Besly & Co., Chas. H., 

Ilart Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

R'vett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. 
cago, 

Hill Tool Co., Ancerson, Ind. 

Hoggson & Pettis Mfg. Co., 
Haven, Conn. 

McCrosky, F. Cincinnati, O. 

O. K. Tool Holder Co., Shelton, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 
Tracing Cloth 


Keuffel & Esser Co., New York. 
Hardtmuth, L. & C., New York. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
eago, All. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, 0. 

Link-Belt Engineering Co., Phila- 
delphia, Va. 

National Mach ne Tool Co., Cin- 
cinnati, O. 

— Steel Pulley Co., Oneida, 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Trimmers, Wood 


Tool Co., Chi- 


New 


American Mehry. Co., Grand 
Rapids, Mich. 

Carlin’ Mehry. & Supply Co., 
Allegheny, Pa. 

Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh- 


ton, N. 

Link Belt Engineering Co., Phila- 
delphia, Va. 

Maris Bros., Vhiladelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Stee! Tube Co., Pittsburgh, 
Pa. 

Turret Machines 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 


nati, O. 
Brown & Sharpe Mfg. 

dence, R. IL. 
Bullard Mach. Tool Co., 

port, Conn. 
Dreses Mach. 
Flather & Co., 


Co., Provi- 
Bridge- 


"ool Co., Cincin., O. 
Neshua, N. H. 


Co., | 


Chicago, Ill. | 


Turret Machines—Continued 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
H'll, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 


fleld, Vi. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & mr 4 Mach. Tool Co., 
Cincinnati, 

Milwaukee Mach. Mil- 

waukee, Wis. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, IIL. 

Potter & Johnston Mach. Co., 
Pawtucket, Rh. 1. 

Ww — & Swasey Co., Cleveland, 
Ohio 

Windsor Mach. Co., Windsor, Vt. 

Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 


Tool Co., 


Cent Twist Drill Co., Cleve- 
land, 

Schlemmer & Co., 
New York. 


| Morse Twist Drill & M. Co., New 
| Bedford, Mass. 


| New Process ‘Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd.. New 


| Standard Tool Co., Cleveland, O. 
Unions, Brass 


| 

| Nolte Brass Co., Springfield, O 

| Universal Joints 

| Baush Machine Tool Co., Spring- 

field, Mass. 

| Gray & Prior Mch. Co., Hartford, 

Conn. 

| Varderbeek Tool Wks., Hartford, 

Conn. 

Valves 

| See Steam Fittings. 

| Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

| Hollands Mfg. Co., Erie, Pa. 
Mfg. Co., Warren, 


Jacobson Mach. 
Pa. 


Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Hanna, E. E., Chicago, Iil. 

Howard Iron W ks., Buffalo, N. Y. 


om Mach. Mfg Co., Warren, 
ra. 

Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 
Standard Tool Co., Athol, Mass. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe oo 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Saunders’Sons, D., Yonkers, N. Y. 
Boston, Mass. 


Walworth Mfg. Co., 
Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt Whitney Co., Hartford, 
Conn 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding Machines 
Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

| Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, Kk. I. 

Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 

| Wire-Straightening Machin- 
ery 


Hoefer Mfg. 
Worm Hobbing Machines 


Co., Freeport, Il. 


Pratt & Whitney Co., Hartford, 
Conn, 
Worm Milling Machines 


Cleveland Automatic 
Clevela d, O. 
Pratt & Whitney Co., 
Conn. 
| Wrenches 
Coes Wrench Co., Worcester, Mass. 
Standard Tool Co., Athol, Mass. 
| Wrenches, Drop Forged 
| Billings & Spencer Co., Hartford, 
| Conn. 


Mach. Co., 
Hartford, 


: 
|_| 
| 
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Motor-Driven Shafting Lathe. 

The accompanying engravings illustrate 
a recently designed shafting lathe which 
has points of interest to which we call at 
tention. 

his machine is driven by a Bullock 18 


horse-power, variable-speed motor, which 
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(which is of steel running in’ bronze” gear ratios are, respectively, 10.8 and 42.9 


boxes) has three times as many speeds as tor. The spindle speeds range, therefore, 
the from 


through back gears, or through triple gear, rl 


motor, as it may be driven direct, 1.7 to 300 turns per minute 


¢ lathe is provided, as will be noticed 


the back gear being operated by the han- with a footstock drive, the geared fac 


dle to the left of the head and by a sliding — plate at the footstock being clearly shown 


the opposite cond of the bac! n the ilustrations driving plate ts 


pinion at 


FIG. Is MOTOR-DRIVEN SHAFTING LATIN 


is mounted on supports formed on the 
the head and connected 
the the 


pinion and spindle gear being connected 


back of by s 


pul 


with spindle ; armature 


gears 
by a raw-hide intermediate. The motor is 
arranged to run at twenty-six forward and 
(these 
200 to 1,450 per minute), and the spindle 


s'xX reverse speeds ranging trom 


FIG. 2 MOTOR-DRIVI SHLAPTIN 

gear shaft, while the triple gear is co: rotated through a shat ent i 
trolled by the handle at the front, thi the bed, the shaft being d by gear 
sliding a pinion in and out of the internal vhich 1 he connected at will wath the 
gear formed at the back of the face-plate gearing at the head Thus the work may 
Guards (not shown) are provided for pri he driven from both ends, or, as the tool 
tecting this gearing Phe spindle, when approach the head, the dog may be re 
driven direct, runs at one-fourth the speed) = moved from the piece and the latter driven 
of the motor. The back gear and triple from the other end until the cut is. fin 


= 

\3 
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=: 
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754 AMERICAN MACHINIST May 28, 1903. 


ished, in the usual way with shafting the pump shaft carried at the rear of the Hunt’s Measurements and Drawings—Il. 
lathes. bed. The shaft for the driving plate at BY JOHN RANDOL. 


The carriage is fitted with a four-tool the footstock is also well supported. The example of Hunt’s measurements 
shafting rest, and a compound rest is also This lathe has a bed 45 feet long and and drawings as used on the horizontal 


supplied. The four tool-posts have, as in- takes 36 feet between centers. It swings boring machine is the cylinder guides and 
dicated, independent adjustment in and 36 inches, and will handle—with the ring steam chest, integral, for the same “‘cable 
out; a water channel is formed in the  rest—shafts up to 10 inches in diameter, driver,” which is the standard for small 
casting below, and at the back is secured 


a pump, tank and piping. The pump 
driven, through a shaft and small pulley TABLE OF ORDINATES FOR PLANER. 
by a Browning '4 horse-power motor, 
mounted, as shown in Fig. 2, on a bracket Gage lengthwise of planer, Gage crosswise of planer, 
attached to the bed. HOLE. . ¥ in. Sq. C. R. Steel. | Y% in. Round C.R.Steel. 
The apron, as will be seen by referring Mark, I.S. No. 150-0 Mark, I. S. No. 150 O 
to Fig. 1, is practically the same as the 
one regularly used by this company, and SivLe AND Sivek. Limits Mark. Length. Mark. Length. 


recently illustrated in our columns. It 


has, however, in addition to the regular A Datum Gage X-A | -18” Y-A} 18” 
mechanism, a controlling shaft and handle 

by means of which the speed of the driv B 1,” Drill X-B | 22} 245 
ing motor is varied and the motor re- Cc i” Drill X_B Y-C 113” 
versed; while at the left-hand end of the : 
apron is a vertical shaft connected by 11” Drill XD) git Y-A 
spiral gears with the rack pinion shaft and Se ee eee 
with a long shaft near the lower edge of E 2°37 Drill X-F Y-A 
the bed. The latter arrangement provides 
quick movement for the carriage in either | X-F 10{” 
direction. The quick traverse shaft is 

oe H 28” Drill | | X-H | 38” | Y-H| 22%” 
driven through chain and sprockets from ! 


a Browning horse-power motor 
mounted behind the bed. The quick tra- 
verse gear is thrown in and out by a han- . 
dle located back of the hand-wheel for 
operating the carriage by hand, and moves 


TABLE 3—GAGES FOR HOLE-CENTER LOCATIONS OF ENGINE CYLINDER FIG. 7. 


ROUTING CARD. 


the carriage at about 20 feet per minute. 

ei ies é 4, I Clean the ports and apply the sand blast before machining the cylinder. 
The splined lead screw is driven through I I 
change gears, and two cones of three 2 Plane the bottom of the palm and drill for the palm bolts, locating the datum 
gears each inside the head, the latter gears line by gages X-A and Y-A. 


being controlled by a rod projecting from 3 Bore and face the steam chest and hole for the valve stem bushing, using 
the head. The longitudinal and cross I. S. 27061E for roughing cut and |. S. No. 27061F for finishing cut of the 


feeds range from 1-64 to 1 inch per turn steam chest. (Use same datum lines as for operation No. 2. ) 


of spindle, while threads from 32 per inch 4 Drill and tap for the studs in the steam-chest flange, using 1. S. No. 151C ; 
to I in 2 inches can be cut; the screw- also drill and tap for the steam pipe. 


cutting feeds being, with the same gears, Drill and tap for the indicator and drain cocks in the center of the bosses. 


5 
twice as coarse as the turning feeds. 

The lead screw is provided with four 6 Plane the top of the crosshead guides and face for the palm bolt nuts. 
traveling supports, sliding, as indicated, 7 | Drill and tap for the oil hole through upper guide into cored recess. 


” at the front of the bed. Two — Ee = : 

8 | Mount on the Betts mill No. 228 or 227, lining up by the core of the cylinder 
: ; and outer end of the crosshead guides and securing casting by means of 
riage, a spring attachment drawing them bolts through palm bolt holes. Support the bering bar by I. S. No. 
along until a point about one-third the Bore the cylinder and crosshead guides, using |. S. 27061 for roughing 
and I. S. 150S finishing the cylinder. Use I. S. 27061C for roughing and 
I. S. No. 27061D for finishing the crosshead guides ; at the same time 
: ; bore and face the hole for the stuffing box. 

in the bed; the other support continues to 

travel with the carnage until a second 9 Face the cylinder-head flange 


on the ‘\ 
of these travel at either side of the car- 


way down the bed is reached, when the 
outer support is stopped and held by a pin 


stop-pin—placed midway between the first o | Drill and tap for the cylinder-head studs, locating the holes by 1 S 154A. 


and the end of the bed—is reached. For 
11 Turn the cylinder flanges, using I. S. No. 150W for support. 


feeding in the opposite direction these 


supports are, of course, picked up by the 


carriage as it reaches them, the two sup TABLE 4—ROUTING CARD GIVING SEQUENCE OF OPERATIONS ON THE CYLINDER, 


ports at the other side of the carriage then SHOWN IN FIG. 7, WITH SPECIFICATIONS OF THE SPECIAL TOOLS TO BE USED. 
being located as the stop-pins are reached. 
These sliding supports are made in two the rest being bored to inches. It is 
eu” built by the Draper Machine Tool Com- cording to the valve motion fitted. 

pany, Worcester, Mass. It is to be regretted that the entire sheet 
of drawing for this cylinder cannot be 
shown, but it has to be dismembered for 
the sake of clearness, as the page is not 
jarge enough to reproduce it entire. 


parts connected by small pins bent 
shape. If a support is carried too near the 
lead screw bracket at the end of the bed 
the connecting pin is automatically forced A new product of‘the electrical furnace 
back far enough to allow the lower por- is siloxicon. It is made from ground coke 
tion of the support to drop, and thus pre-and sand and forms at a temperature be- 
vent its breaking. Swing supports are tween 4,500 and 5,000 degrees Fahr. It is ; 
provided for the shaft operating the quick a valuable refractory material for lining ons given in Table 1. The holes B, 

traverse gear in the carriage, and also for furnaces or converters. D, E, F and H are made by the planer 


The sheet has the finish-mark explana 


2 
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i 
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boring spindle, using gages as specified in 
Table 3. 
The 


in which operations are to be performed, 


“routing,” which directs the order 


1S specified, together with gages and tools 
to be used for each operation, in Table 4. 
The drawing of the cylinder itself is given 
in Fig. 7. 

Enough has been said in regard to the 
use of the combined planer and drilling 


reader to 


r boring spindle to enable the 
understand the proceedings on that tool 
The first operation is to plane the “palm,” 
or surface by which the cylinder is held to 


the frame. Before this can be done the 
rear end of the cylinder must have a 
bridge put in it and be centered there 


must also be made in 


center 


upon, and a 
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-urface, 5! inches, scale measurement, plane cate the datum line from the 
above the bridge centers See Fig 7; ae center of the valve eat F and the nter 
tion C PD.” of the st pe f whi ire bot ( see 
Now see “‘section A B,” Fig. 7 The Fig. 8) 10 nehes from the cross datum 
left hand side of this tigure is the top sid \ sO 10 ‘ é 
le he palm is being planed Phe rig i engthwise datum line 
} 
| 
fr 


1g Pipe Tap 


> Pipe Tap < 


FIG. 8.) APPLICATION OF GAGE, ABI 


a bridge put in the front end of the guides, 
Then the casting can be strapped to the 
planer table, bringing the bridge centers 
same hight by the surface gage, and also 
centers in line with the 
Then plane the palm 


these 
of the bed. 


setting 
travel 


IMENT 


AND INDEX TO BORING MACHINE 


“Routing Card,” 
“Plane the 
for the palm bolts, locating the datum line 
and This direction 


Table 4, says, section 2, 
bottom of the palm and drill 
by gages \-.i 
would seem to apply on the boring mill, 


not on the planer. It seems easier, on the 


Pipe Tap 
Datu ‘ 
> HUNTS &NXIO-INCH STEAM ENGINE (\YLINDER 
the valve seat an important rough cast 
= ing location t is in the middle of the 
= coring, and hence say, not as the routing 
card says, but that the datum lines shall 
be fixed by first bringing the planer boring 
spindle to the cemter of FF, Fig. 7, ther 


thre 


set the gage abutment in planer tab 

dog slot so as t make the imndex t fy 
Fig. 3, stand at ero with gage rod 
Y-F, Table 3. which is 10 inches 
long. Then by the same 107 g-ineh) 
rod locate 2. on the planet 
cross-rail to the left, so that the inde» 
will stand at zero with the 1o07,-inch gage 
between the abutment screw fixed to the 
left edge of the boring spindle saddle, and 
the index carried by the block B, Fig. 2 


changed over to the left side of the boring 


spindle saddle Phen for the palm-bolt 
holes B and ( Table 3 and Fig. 7, the 
gage for the lengthwise position of thi 
planer table will be N-B, 221% inches long 
and the cross-rail position of the boring 


spindle will be found by use of V-B, 243, 


inches long. for hole B, and gage Y-( 
inches long, for hole ¢ Chis brings 
the datum line for cross-measurements 18 
inches to left of the evlinder and guide 
axis, same as is called for in line «1, Table 
For hole J), Fig the crosswist 
Cage 1s ) lable 18 inches long, 


in the middle over 
and the 
long, 


which brings it directly 


the cylinder and guides center, 


lengthwise gage is 52% inches 
marked Y-D, Tabie 2. 


Drill aud Tap for studs I \ 
prill te LS.No. 154 A, Section A.B, | \ 
Pipe Tap A \ 1b Pipe Tay 
C | At \ 
of ‘+E D 
amy 4 Da Gage X-A 45 
| | tr 
“ 
rill aud Tap rd, Studs, J 
Drill to LS. No.151 
77. 
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the 
Then 


Now, see Table 4, section 
routing card directions to section 6. 
turn the cylinder over on the palm sur- 
face, bolt it down to the planer table and 
complete the operations called for in sec 
tions 6 and 7 of the routing card, Table 4 

Then the casting goes to the horizontal 
boring machine. The holes B, C, D, Fig 
7, are so accurately placed that casting is 
located on the boring mill table by thes 
holes, with the certainty that the piece wi ! 
the 


m the planer to th 


stand in line with boring spind] 


Thus the transfer fr 
| 


Cas\ 


boring mill 1s mac 


Equivalents of abutment inde 


biocks A B, 


horizontal boring machine spindle, so 


Fig. 1, are applied to thr 
to gage the spindle traverse to the cros 

feed table and to the elevating table, so 
that all cuts can be located by the use of 
gages. The 
index applied to the boring mill as 
The methods of using 


vertical gage abutment and 
are 
shown in Fig. 8. 
the gages on the boring mill are much the 
same as on the planer and driller, and will 
be readily understood. The 5g-inch holes 
for valve cover are jigged. In the case of 
the boring mill, the datum line always 
passes through the face-plate axis, and as 
the drill spindle axis must be brought ex 
actly into the datum line, or plane, rather, 
the drill spindle saddle which slides on 
be fitted so that, in 


the drill spindle axis 


the cross-rail 
one saddle posi 

will lie in a vertical prolongation of the 
face-plate axis. This means a pretty good 
job of fitting, but as it is perfectly easy 
to either bore a deep hole or turn a long 
cylindrical from the 
face-plate, it is easy enough to test th: 
accuracy of the drill spindle position, and 


piece standing up 


there is a reamed dowel pinhole through 
the drill-spindle saddle into the cross-rail, 
which ts said to bring the spindles exactly 
in line with each other 

The 


taken as an example of finishing on this 


“1500 gear case,’ Fig. 9, has been 
combined boring mill, slotter and driller, 


which is shown in Fig. 4, and it is proper 
to say that, difficult, almost impossible it 
b appears at fir 


might be satd, as the 


sight, it is nevertheless quickly, cheaply 
and easily performed, with a wonderfully 
close approach to accuracy when done 
The part of the gear-case drawing repro 
aueed in Fig. shows two 
of 
arrangement to give 1,300 pounds pull on 
the oil 
hath The 
gears run on shafts in the bearings marked 
L, M,N, P, R and S, which must be ex 


actly located to ensure precisely mating 


mating halves 


an otl-tight gear case for a winding 


drum, the gears running in 


an 


and being wholly enclosed 


cach other in the two halves of the gear 
The hard 


with no care or skilled attendance. and is 


case gearing is to do work 
cased in, oil tight, to keep it clean in the 
most exposed situations 

There are different sizes of these gear 
this the first 
made; it was not known whether the holes 


CASES | one shown Is one 


in the two halves could be brought exact 
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ly with each other by gaging, and this first 
Routing Card (see Table 5) directs a final 


reaming of the gear shaft bearings after 
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the two halves of the case are bolted to- 


cether. 
holes 


are 


now 


This is not the practice 
“blind” 


The 


or “bottoming” 


N 
S 
fe) MO, 
gre R BA 
p 
\ 
> 1.2 ) 7 
Anevican Machinist 
FIG. 9. ELEVATIONS OF THE TWO HALVES OF THE “1500 GEAR CASE.” 
TABLE OF ORDINATES FOR . 
BORING MILL NUMBER 226. 1. S. 265224 
Gages, i 2 
Hoes 4% in. Sq. C R. Mach, St ANGLES. 
Mark, I. S. 265224. Bottoming. Through. 
Let dizeand Style Limits Mark. Length. ° 4 id 265220 265221. 
A \ 
B (See Note) Drili. Omit 
Cc 40 00 oO Drill. 
D 15// Drill 220 | CO | Ov Drill. 
E 16 ©Q oO Drill. 
| 
: 
320 00 00 Drill. 
l 1f€0 co! oo Bottum. 
M M vo ov Through 
N .€ 2 : 
16 99 $9 29 Bot- | 
p 2\" t N 35 | of tom. 
{ 
2 co? R 443 U7 24 
| 
5” tap for motor Use Jig 
shatt stuffing Drill. Omit 
2668 
box studs 6683B 
59” tap for drum Use Jig 
shatt. stuffing Drill 
685A. 
box studs 26 5A 
TABLE 6—GAGES AND ANGLES FOR HOLE CENTER LOCATIONS OF ‘1500 GEAR 
CASE,’”’ FIG 9. 


| 
Rod< 
1D SD 
: 
: 
| 
| 
rE 
| 
| 
hat 
| 
| 
| 
| 
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(that is. not bored through) in both halves true in the chuck—usual manner, by trial the hand-crank-driven worm, Fig. 10 
of the case, so that there is no opportunity with tool or tram: (2) by turning the which can be placed in engagement with 
for correction by through-reaming. The  face-plate to bring the finish line of the the table teeth, so that the table can be 
solid hole bottoms perfectly enclose and feet parallel to the cross-rail of the boring turned one tooth, which is one degree, by 

one turn of the hand crank The worm 


shatt carries a disk /? which has 60 lines 
ROUTING FOR 15co GEAR CASE. of division, touches the stationary ver 


nier | and reads to 1-60 of the disk divi 
Sand blast interior of castings thoroughly before machining. 


Driil the holes and face the seats for the gear case bolts, and drill the holes for 
the oil cocks in castings 265220 and 265221 on the vertical boring mill, Number 226 
(Pond), Number 225 ( Bullard), or on a drill press as may be most convenient. 

Mount the ‘‘through”’ side edge upon the vertical boring mil!, Number 226 
(Pond), the center of the casting to be in the center of the mill, and the zero line 
for angles to be on the cen‘er line through the drum shatt bearing and motor shaft 
bearing. 

Turn and face the flange. 

Face the bearing bosses, drill the holes for the plugs over those bearing bosses 
which are marked finished. 

If the hand hole is to be cut through, drill a Jocating hole in the center of the 


sins, all as shown in Fig. to. The sta 
tionary index /, Fig. 10, was intended to 
be used as the zero or datum line index, 
but it is not convenient to have this index 
fixed, and /, Fig. 10, is not used 

In Figs. 10 and 11 the worm gear cover 
C is shown, with a movable zero or datum 
line index J, which can be moved any 
where on the edge of the gear cover C and 
fastened in any position by a screw witha 
pin through it (Fig. 11). The edge of the 


table, Fig. 11, 1s graduated im 360 divi 


es. oF ; : sions, marked by figures at every tenth 
Drill and bore the dowel pin holes, locating them by LS 26522A. Bore the division. In placing a gear-case-half, Fig 
bearing holes, locating them by I. S. 26522A. Pore for the dium shaft first, then 9. in’ the chuck jaws. the workman locates 


for the motor shaft, and then for the intermediate shafts. Remove the casting 
from the mill. 
Mount the ‘** bottoming ’’ side on the vertical boring mill, Number 226{ Pond), 
and follow the routing given above for the “ through "* side. feet and the zero line O-O passing through 
After machining the bottoming side insert the dowel pins and mount the fie 


it so that the zero graduation of the table 
will come between the gear-case feet, and 
, 


when he has the case chucked with the 


center of the case and through the 


‘through side on it and bolt both together. of the which the 

Ream the bearing holes with a long reamer through both sides at once. Drill two holes M 1. Fig. 9, parallel to the 
the holes for the stuffing box studs where required. Use template 266831 for cross-rail, he sets the index /?, Figs. 10 
motor and 26685 A for drum shaft. Stud holes to be vertically above and below and 11, to the zero line on the table edge 


shatt holes. Next, he brings the drill spindle to the 


For further operations see Drawing 26523. table axis. inserts the dowel in the hole D. 


Figs. 4 and 12, and then, as directed by 


TABLE 5—ROUTING CARD FOR FIG. 13, ‘1500 GEAR CASE,’’ SHOWN IN FIG. g Fable 6, takes*the gage <1, 25 inches long 


protect the gearing, and the boring spin 
dle is so accurately located that the two 
halves of the gear case match up perfect 
lv, and the gearing runs in the most satis 
factory manner. 

No more difficult job of machining could 
be devised than this of boring a lot of 
blind holes in the insides of two case 
parts so that they shall line up ‘perfectly 
when the two halves of the case are bolted 
together and positioned by the dowel-pins 
in holes C, ), E, F, Fig. 9, which are also 
blind holes. These gear cases come to 
gether right, and no stronger testimony 
as to the value of Hunt's measurement 
methods could be given than the truthful 
statement that this most difficult piece of 
work is regular practice, and does not give 
the slightest trouble. The necessity fot 
perfectly enclosing and protecting — the 
gears was the mother of invention, very 
evidently, in this case. 

Passing other details of gear case finish 
ing, the method of locating the gear shaft 
holes L, M,N, P, R and S will be shown 
Suppose one gear-case-half to be held 


horizontally in the independent four-jaw 


tace-plate chuck of the boring mill. shown FIG. 10. SINGLE THREAD WORM WHICH MAY BE ENGAGED WITH 30O-TOCTIT WORM GEAR 
in Fig. 4, as having an independently ON BORING MILL FACE-PLATI 

riven drilling spindle. The holes M 

le in the same diameter of the case, and mill, which (3) brings the centers of the places it in the forks .1 B, Figs. 4 and 12, 


the datum line, or zero line O-O, Fig. 9, is bubs 1 M also parallel to the cross-rail, and fastens B, Fig. 12, to the cross-rail so 
made to pass through the centers of the as the case pattern is right that the index / stands with its mark 
-gear-case-half and the centers of L and M The edge of the table (see Fig. 4) is Next he removes gage .J, Table 6, and 


by (1) setting the rim of the shell to run) cut with a worm gear of 360 teeth, fitting tikes gage JJ. 1 nehes long, moves the 


| | | 
4 | 4 4 
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drill-spindle saddle 7!» inches to the left, 
which makes gage VW bring index /, Fig. 
12, to its mark, and positions the drill- 
spindle for boring the hole M, Fig. Q. 

To bore the hole 1, the table is turned 
i8o degrees by the hand crank and worm, 


saddle is set by using 


and the drill spindle 
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ing its distance from the center by the use 
of its gage rod. 

This is a long story to tell, but a very 
short job to do, and provided the table 
can be given the correct angular position, 
the work must come right. The angular 
movements of the table and the lengths of 


FIG. VIEW OF 


gage /., Table 6, winelt is specitied as 19 
inches long. It will be possible, of course, 
to set the drill spindle right for hole 1. 
without moving the tabl@ at all, by use of 
a gage rod 30!o inches long, but in all 
cases the holes are bored on the left-hand 
side of the table center, and the table is 
turned precisely the right distance to bring 
the hole to the 
datum line O-O, Fig. 9 

Because the case halves are right and 


be bored into zero or 


lett, and because all the holes are bored 
to the left of the table center, the feet of 
the case-half must stand to rear for bor 
ing the holes in the right-hand half, Fig 
g, and this makes the hole-designating let 
ters change sides of the O-O zero line. 
The angles given in Table 6 call for 
turning the boring-mill table front to the 
left in all cases; hence for the hole N the 
24’ 50”, while 
for the corresponding hole P, Fig. 9, left 
hand figure, the table has to be moved, of 
35 1” to bring the center 
of the hole into the zero line, where it can 
be correctly bored by setting the drill 
spindle by use of gage N, Table 6, which 


table must be turned 299 


course, only 60 


is specified as 16.699 inches long. 

Thus it will be seen that the method of 
locating the spindle is to work from the 
table center by first fastening the drill 
spindle saddle in the table center line with 
the dowel in the hole D, Fig. 12, then set- 
ting the index block B, Fig. 12, at a fixed 
the 
hole to be bored into the zero line, and fix- 


distance, then bringing the axis of 


GRADUATED EDGI 


OF BORING MILL TABLE 
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Church, by discarding the use of jigs at 
the Waltham watch factory and substitut- 
ing correct spindle location for drill guid- 
ing by means of jigs, greatly cheapened 
the operation of drilling watch plates, and 
at the same time removed those errors in 
plate-hole location, which were always dis- 
coverable long as drilling jigs were 
To perform these drilling opera 
tions, something over 100 in number, on 
the watch plates by free cutting tools, held 
in correctly located spindles, Church built 
the finest most 
machines ever seen, invented a method ot 


50 


used, 


and elaborate automat 
work-locating by means of compressed ai 
driven pistons, and made a new applica 
tion of grinding wheels by which he could 
produce centering drills or starting drills 
precisely alike 

Hunt ts the 
me, to attempt the finishing of pieces of 


substantially the 


first, so far as known to 


considerable size by 
same methods employed by Church. A]! 
ot Hunt’s work can be brought true with 
the spindle axis by boring, and Hunt does 
not automatically bring his spindles to po 
sition, as does Chureh. Hunt and Church 
both employ steel faces abutting in two 
different planes to locate the work and 
Church's 
more elaborate than jig making 


infinitely 
Hunt, by 


spindle. work was 
hand-adjustment of the spindle and work 
positions, is enabled to use tools vastly 
cheaper than jigs for the same operations 

Nothing has previously been printed in 
regard to Hunt’s method of locating cuts 


AND INDEX 


LORING 


FIG, 12. GAGE, ABUTMENT 


the gage rods are calculated, the work 1s 
done quickly, and comes very little out of 
the way. In point of fact, the work is so 
nearly accurate that it assembles with no 
hand-fitting whatever, and the gearing ap- 
pears to be perfectly located 


APPLIED 


VERTICAL 


TO CROSS-RAIL OF SPINDLE 


MILL. 


in machine tool construction, but the sys- 
tem is so simple, and its certainties are so 
great that, in spite of the combined ma- 
chine tools which the system demands, it 
careful 
consideration of machine constructors 


must certainly receive the most 


: 
* 
= 
> 
- 
7 
gee 
- 
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The probabilities of workmen’s errors 
are much smaller by Hunt’s system than 
First, the tabula 
tion of the dimensions is easy to read, the 


by ordinary methods. 
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rately measured by ordinary shop methods 
without great pains are taken to avoid 
errors. 


The system has been in use in the Hunt 
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of steel plates is mounted on the l-beam, 


and to this are attached the two ends of a 


lhe 


the outer end of the beam and passing two 


wire rope, running over a pulley at 


| i 
= ib 
<Amerts ot 
FIG. I SHOP HOTST. 


Grawings are not confused with dimension 
lines and one drawing can be made to an- 
swer for finishing all similar pieces of dif 
ferent sizes by use of different tables of 
ordinates, or gages 

Again, an end measure is less uncertain 
in use by a workman than a graduated 
the workman may the 
wrong line of graduation. 

This system is so different from that of 
measuring the piece itself that the descrip- 
tion must be in full detail to make it in 
telligible, and this gives an impression of 
complexity which does not really exist 


scale, as select 


The workman is perfectly guided by his 
table of implement marks and by the cor 
responding marks on the gages themselves, 
and his task demands much less care and 
mental effort than the methods of 
measurement 

As for the angular movements of the 
boring mill table, which seem so complex 
at first sight, they are really very simple. 
The angles are tabulated in the drawing 


usual 


room, and as the workman has the zero 
index for reference from the time he has 
the piece set, he knows what he is about 
With the datum line located in the mid- 
dle of, say, a printing press frame, gages 
7 feet long would cover 14 feet square, 
which is a large machine member dimen- 
sion, very much larger than can be accu- 


chops for several years, and is regarded as 
perfectly satisfactory there 


Worcester Shop Notes. 
A sHor HOtrstT. 


er of toolroom grinders, drills and special 


Barr, of Worcester, Mass., build 


machinery, occupies the third floor of a 
large brick building; and to hoist his ma 
terial from below as well as to lower his 


finished product Mr. Barr has equipped 


FIG. 2 


his shop with a neat hoisting device of 
his own design, the general arrangement 
of which is indicated in the sketch, Fig. 1 
\ 15-inch I-beam is secured to the over 
head this 


doorway abou 9 feet 


beams, and projects from the 


\ trolley made up 


three around a drum mounted at 


the inner end of the beam, this drum be 


ng operated by hand—to move the trolley 


im and out—by a chain passing over a 
sheave on the drum shatt Phe hoisting 
and lowering are accomplished by powet 


the wire hoisting rope passing, in the man 


ner indicated, from the hoisting drum to 


the outer end of the I-beam. The drum ts 


driven in either direction through a cast 
iron worm-wheel and worm, the latter be 
shatt located 
the 
These 


shatt 


ng mounted on a which 1s 


driven trom 


sed belts 


near the floor and main 


ine by open and cros run 


pulleys on the when 
idle, 


CONVETIIE ntly locate d, either 


worn 


loose 
the horst and by means of indepen 


dent sh ppers, 


belt is thrown on to the tight or driving 
pulley The | beam is, Of course, 
ecured to the overhead structure and the 


hoisting gear frame firmly attached to the 
\dded 


ilso secured at this point by posts at either 


beams under the tloor rigidity 1s 


ide of the driving gear Phe gearing 1s 
well protected by a wood casing with a 
emovable top 

GRADUATING QUILLS 

In graduating (before finishing) the 
quill used on the Barr drill an arrange 
ment shown in Fig. 2 is employed. This 
consists of a holder a bored to receive the 


quill b and cut away at one side, the ver 
tical 


for the graduating block c. 


surface at the top acting as a vuide 


The device Is 
the ram be 


used in a screw arbor press, 


ing brought down on the graduating bar, 


which is set to a line laid off from the end 

of the quill Phe bar which is of a 

leneth sufficient to cover the series of 
-tmert 


ATING QOUILLS 


graduations, is of tool steel and hardened. 
It is 


least the 


made in the milling machine—at 


teeth or graduating ridges are 
formed there; these are made by sinking a 
6o-degree cutter in to the required depth, 


the table being moved along the correct 


= 

| 

| | 
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teeih 


After 
are all formed and brought up to a keen 


distance afte: cach cut the 


edge, the heels or ends of those for the 
shorter lines are cut away to the re yuired 


length. A. 


Some Points in Spiral and Worm Gears Learned 
in a Machine Shop—The Nature of 
Worm-thread Contact—ll. 


BY OSCAK J. BEALE. 

Fri-nd Grant asks, at page 302, how | 
make a 7-toothed gear run in a 60-degree 
V-thread 
says that he should have to use 11 teeth 


worm without interference; he 


at the least 
I think that an excellent explanation of 
interference low-num- 


how to avoid 


bered worm gears is to be found in Sec 


tin 17 of Mr. Grant's “Treatise on 
Gears,” where he says, “It is a simple 
matter to avoid the interference by en 


larging the outside diameter of the worm 
gear. If, as shown by Fig. 99, the tooth 
hes but a short flank, or 
the addendum of the gear 1s about twice 


that by the usual rule, the action will be 


none at all, and 


confined to the face of the gear and_ th: 
flank of the worm, and there can be no 


interference. This method has 
the advantage that the same straight-sided 
worm and hob can be used for small 


gears as for large ones, and the disad 
vantage that the action 1s confined to the 
approach.” 
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have the usual addendum both the 


gear aid the worm. 

The interference referred to is the outer 
part of the worm thread against the flanks 
of the worm-gear teeth. and, in hobbing. 


- 
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the interfere, there were 
teeth and B. As the 
hob sank deeper a hole was cut through 
the flank of tooth. These holes 
kept enlarging until the hob had cut away 


hob began to 


across between 1 


every 


A. 


A 
» 
~ 
\ 
\ 
— 
\ \ 
/ 
Amervan Machinist 
FIG. II \ WORM GEAK OF SEVEN TEETH MESHING WITH A 60-DEGREE V-THREAD WORM. 
THE OUTER PART OF THE THREAD JUST TOUCHES THE PITCH CIRCLE OF THE GEAR 


AXIS OF 
THE GEAR 
FIG. 10. WORM GEAR OF 14 TEETH, WITH A LARGE PART OF THE TEETH CUT AWAY BY 


THE INTERFERENCE OF THE 


The method of avoiding interference is 
also the Brown & = Sharpe 
Practical Treatise on Gearing.” 

In saying that he should have to use 11 
teeth in a gear to run with a 60-degree 
thread worm, Mr. Grant that 11 
teeth are required in the gear, in order to 


shown in 


means 


HOB. 
the interfering flanks are more or less 
cut away 

Fig. 10 shows a rather pronounced case 
of the cutting away of the flanks on ac- 
count of interference, the hob having left 
only small bits of teeth that are available 


for action, as at .1 and RB. At the time 


a greater part of every tooth, both flank 
and face, between 4 and 2B, and every 


tooth has left two stumps as at 4 4 and 
BB. 


faces of 


The hob has “interfered” with the 
the teeth, as with the 
The depth ot 
stumps is now only 


well as 
Aland B. 
the acting teeth or 


flanks, between 
the distance between B and C, which 1s 
wholly a face action. 

Fig. 10 was cut with the 60-degree hob 
which revolved fourteen turns to one turn 
the hob that 
cut the 7-tooth gear ab, Fig. 13. 


of the gear. This is same 


In sizing the blank for the 7-toothed 
large 
outer part 
before the 
hob began to interfere with the gear tooth 
flanks 
down to the pitch circle of the gear, and 
the teeth then 
whatever, as shown in Fig. 11 


worm gear, I aimed to have it 
enough to let the hob cut the 
of the teeth to a sharp edge 
The roughing hob was sunk about 
flanks 
When a 


worm thread just reaches the pitch circle 


of course, had no 


of a gear. as in Fig. 11, and the worm 
drives the gear, the action 1s wholly ap 
the 
thread has no face. the pitch ‘line being 
at FG. 

In finishing the teeth, the filing hob cut 


proaching. this position worm 


about down to the interfering depth, as 
which illustrates the 
Mr. Fig. 990 
When the 60-degree V-thread worm (is 


shown in Fig. 12, 


same principle as Grant's 
run at this depth, there is no interference, 
and yet the worm can drive the gear in 


receding action through an are of 30 de 


Y 
j 

f 

- 

ie 
Ay 
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grees. The worm thread 7 is just quit 
ting contact with the gear tooth ¢, at the 
point S, after having driven the side of 
the tooth s 30 degrees to the right of the 
pitch point ?. The are of receding action 1s 


from QO to When an involute rack 

tooth or a worm thread quits contact at 

f the common point of tangency S ot the 

: i line of obliquity /’.S and the base circle 

} of the involute OS, the receding action 1s 

equal to the angle of obliquity 7 PS. It 
D eo) will be remembered that the angle of 

-— | obliquity is half the angle of a symmet 

~ rical thread DES. It is possible to have 


an unsymmetrical thread and two angles 


~ 


of obliquity, one on each side of the line 
EP 

| admit that “graphical analysis” 1s sut 
ficient to prove the nature of worm thread 


contact, but after a diagram has been cor 


rectly drawn, it must still be correctly im 
terpreted, Fig. 13 1s a copy ot a part ot 


Mr. Grant's diagram, page 302. He says 
ee ee that a line of contact 1s roughly shown by 


each of the lines cf. bP and ca 
should think bP and ea are correct, but 
f is not quite correct, as a bearing of a 


FIG. 12 A WORM GEAR OF SEVEN TEETH MESHING WITH A ©O-DEGREE V-THREAD WORM 


rHE WORM IS DEPTHED JUST DOWN TO THE POINT OF INTERFERENCI . 
gear tooth is never quite so deep on a 


worm thread as f. The are on touching 
the outer points of the worm-gear teeth at 
the ccntral section of the gear lacks con 
siderably of being so deep as / The low 
est depth of bearing upon the worm thread 
reached by the central section of the geat 
is at r, where the are no intersects the 
path of contact dP?r. The line ur 
through the point r and parallel to the 
axis of the worm, indicates the lowest 
contact points of the central section of the 


gear. The point r, Fig. 13. corresponds 
to the point S, Fig. 12. The point of the 
tooth vo, Fig. 13. clearly shows that there 
is no contact near f Phe real contact 1s 
quite short, say, about as long as cy and 


somewhat im the direction ot cy 

his short contact 1s shown by the mod 
els lig 14 between I] and \ lhe 
tooth also just touches the worm thread 
near Jetween and Z there 1s no 
ontact, but an open space. This space at 
is more than .03 inch wide \nother 
open space is seen ati 


Mr. Grant's diagram is very interesting 


and in-tructive It clearly shows that the 
drawing of the line cf is a mere shp of 
the pen His defenee of “graphical an 
alysis” against mv inference that it 1s de 
ficient when applied to so crooked sub 
ject as tooth contact m worm gearing 


suggests a line of thought as to how we 
know facts beyond doubt. If my worm 
gearing models should not agree with 
graphical analysis. T should first look for a 
flaw in the analysis. I have in my desk a 
sketch by Waubug. showing analysis 


and figuring for a 2-ton lift by means of 


a belt. two worms and two worm gears 
Upon trial, his “lift” could not even lower 
his 2 tons. On the other hand, I should 


never make a model to rectify the circum 


ference of a circle. No man should ever 


FIG. 13. TOOTH ACTION OF WORM GEAR AND WORM trv to prove with a model that the sum of 


at 
ie, 
Ate. 
~ 
t 
| | 
\ 
\ 
4 
/ . 
tach 
terth 
j 
j 
} 
| 
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three angles of a triangle 1s equal to two 
right angles. 

It would appear that with 
problems it 1s difficult to tell whether a 
model or some other method would afford 
the better solution. 

Mr. Grant wishes me to make a model 
of a Hindley worm and gear. I have had 
this in mind for a long time. There may 
be some question as to what really con- 
stitutes a Hindley 
worm that has been used for fifty years 
now looks somewhat like the illustrations 
that I have seen of the Hindley, and it no 
doubt the purpose aimed at by 
Mr. Hindley, but it would be difficult to 
reproduce with cutting tools. I should 
say that the Hindley worm is a sort of 
cam, and that it does not involve much of 
the principles usually employed in_ the 
Perhaps this is 
one of the cases in which we cannot form 


also some 


worm and gear. A 


serves 


construction of gearing. 


a decided opinion, beforehand, as to what 
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the motor-attached press these conditions 
are entirely changed as it makes very little 
difference where the press is located, so 
long as the feed wires can be carried to the 
motor, on or near the press. I shall as- 
sume that the reader is familiar with the 
sizes and styles of the various makers of 
the that he may 
make comparisons without further details. 
Below are given the horse-powers of the 
motors attached to 
which I have found in actual use in my 
These 
makers 


presses mentioned, so 


some power presses 


experience among press users 


motors the 
and are all doing good, satisfactory work. 


are made by various 
Some are direct geared, some belt driven, 
and some using the silent sprocket chain 
drive, all good methods under certain con- 
ditions. Personally I am inclined to favor 
the belt drive which gives a little elasticity 
between the motor and the press, saving 
the motor to some extent from the severe 
load suddenly thrown upon it at times. 


AND GEAR INDICATING TWO 
ALSO SHOWING OPEN 


WORM 
A TOOTH. 


FIG. 14. 


AND 


. can be done with a model as compared 
with graphical analysis. 

I hope soon to form an opinion suffi- 
ciently decided to go on and construct a 
model of the famous Hindley worm and 
gear. 


Sizes of Motors Required to Drive Presses. 

BY F. C. FLADD. 

I presume it may be of interest to many 
of your readers to know what size electric 
motor will drive a given size power press. 
It certainly has been interesting to me to 
see the large number of presses and metal 
working that are electrically 
driven, and the constantly increasing de- 
mand for self-contained machines 
can be placed in any part of one’s works, 
where it is most convenient for the work 
to be done, saving in many cases more 


machines 


which 


than the cost of a motor, in the labor of 
carrying the stock from one end of a 
building to the other, simply because the 
power press has to be placed where the 


line shaft power can be had, while with 


SHORT 
SPACES 


CONTACT BETWEEN THREAD 
AND A TOOTH. 


LINES OF 
BETWEEN THREAD 


When starting a motor attached to a 
press it should be done very carefully and 
slowly, as it takes more power in many 
cases to start the large heavy tlywheels 
and get them up to the proper speed, than 
is consumed when the machine ts doing its 
normal work. 


Name and number Horse power of 


of press Motor required 
Bliss, No. 21.. 2 
Bliss, No. 20.. I 
DHSS, NO; I 
Bliss, No. 18.... WA 
Bliss, No, 52..... 
Bhiss, No. 90A......... 
Bliss-Stiles punch, flywheel pattern, 

Bliss-Stiles punch, tlywheel pattern, 

Bliss-Stiles punch, flywheel pattern, 
Bliss-Stiles punch, tlywheel pattern, 

Bliss-Stiles punch, flywheel pattern, 
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Bliss-Stiles punch, flywheel pattern, 


Bliss-Stiles punch, geared pattern, 
No. 5 doing heavy work......... 5 


Bliss, geared for heavy work, No. 36. 
Bliss, double crank geared, No. 3'2. 


Bliss, double crank geared, No. 5.. 7% 
Bliss circular shear, No. 105........ 4 
Bliss double action, fitted with double 
roll feeds, No. 68N...... can 
Stiles special five-slide gang press, 
geared, No. 102...... 
Bliss automatic feed armature disk 
press, No. 16A.. ; 
Bliss toggle, No. 3%..... es 
Bliss-Stiles 200-pound automatic 
board lift drop, improved..... wo 3 
Bliss-Stiles 400-pound automatic 
board lift drop, improved......... 4 
Bliss-Stiles 800-pound <utomatic 
board lift drop, improved... .. 7% 
Hilles & Jones combined punch and 
shear, No. 2.... 5 
Ferracute, No. SG 5 
Ferracute, direct geared, No. C5... 3 
Ferracute, 18-inch throat, No, P2t. 2 
Bliss, geared with side cut-off at- 
tachment,. No. 74%. 3 
Bliss, deep throat for light punching, 
No. 47% I 


Hilles & Jones, combined punch and 
shear, No. 3, 36-inch throat, cap- 
able of punching 1%-inch hole 
through t-incl stock...... 10 

Hilles & Jones, combined punch and 


shear, No. 3, 12-inch gap, punch- 

ing I-inch hole through 1-inch 

stock 
Hilles & Jones, single punch 36-inch 

throat, punching 1!4-inch holes 

through 1%-inch stock.... 
Hilles & Jones, horizontal punch, 

No. 3, 20-inch throat punching I- 

inch holes through 34-inch stock.. 7% 


Hilles & Jones angle shear, No. 3 
cutting 6x6xI-inch stock.......... 10 
Williams & White, bulldozer, No. 6, 


20-inch stock, 38-inch die face.... 7% 
Bliss geared power shear, 36-inch 
cut, cutting sheet steel ‘'4-inch 
Heavy alligator geared cut-off 
shear, capable of shearing 5-inch 
Small armature disk notching press. 1 
Large coining presses at U. S. Mint, 
striking up silver dollars, revolu- 
tions per minute, 80; pressure, 160 
Smaller coining presses, striking up 
quarter dollars, revolutions per 
minute, 100; pressure, 60 tons.... 3 
Planchet presses at Mint, double roll 
Double cut-off shear at Mint...... 3 
Some factory managers prefer to run 
their power presses in groups, using one 


The following 
horse-power 


motor for several presses. 
group is run with a _ ten 
motor: 

1 Bliss double crank flywheel, No. 95. 


1 Bliss double crank geared, No. 96. 


1 
‘at 
“4 
| 
: 
it 
Al 
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No. 18. 
3 Bliss, No. 19. 
. 20. 
1 Bliss, No. 21. 
1 Ferracute small armature notching. 
A very interesting motor-driven group 
came to my notice recently in which there 
were 28 presses as follows: 


8 Philadelphia, No. 2. 
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chines among the number. There seems 
to be ample power in this press room. 
The arrangement gives good satisfaction 
and is very convenient. 


Two-Speed Countershaft for Planer. 
We illustrate herewith a novel design of 
countershaft made especially for driving 
planers and so constructed that the platen, 


< 3-9 


i2d 


== 


FIG. I. 


| 
— 
a 
b 
| 
| 
| 
| 
8 Bliss-Stiles, punching, No. 3. 
2 Bliss-Stiles, punching, No. 5. 


10 Waterbury-Farrel F. & M. Co., Nos. 
4 and 5. 

1 Waterbury-Farrel F. & M. Co., heavy 
knuckle joint. 

1 Waterbury-Farrel F. 
lar 2. 

2 Bliss small flywheel bevel, No. 10. 

A thirty horse-power motor was used to 
run this group and from it the following 
readings were taken: 


& M. Co. pil- 


H.-P 
Starting up this group............. 15 
All machines working under normal 
conditions, including shafting. . 114 
All machines running idle.......... 74 


Allowing 2% horse-power for the shaft- 
ing leaves but 5 horse-power for the idle 
presses. Many of these presses were be- 
ing run by skillful operators at a speed of 
80 to 110 pieces per minute when under 
normal load. 

Another group of 60 power presses is 
being driven by four motors of 10, 7%, 5, 
and 5 horse-power, respectively, each mo- 
tor driving a section of line shaft from 
which the presses receive their power. 
The 10 horse-power motor drives the fol- 
lowing presses: 

2 Bliss-Stiles flywheel punching, No. 5. 

1 Bliss-Stiles flywheel, No. 74W. 

1 Bliss-Stiles geared, No. 73%. 

2V. & O., No. 3. 

1 Stiles-Fladd, No. 20. 

The 53 other presses of this group are 
chiefly Bliss No. 18, 19, 20 and smaller, 
though there are six quite large Bliss ma- 


TWO-SPEED COUNTERSHAFT FOR PLANER 


while reversing, or returning at a constant 
rate of speed, has two different forward 
or cutting speeds 

Fig. 1 shows this countershaft assembled 
and belted, and Fig. 2 
view showing the special features of con 


gives a sectional 


Leather 


American stat 


FIG. 2. SECTION THROUGH PULLEYS 


struction. In the former engraving, a a 
are tight and loose pulleys for the belt 
driving the counter proper; b is the pulley 
for returning the platen; c is the pulley 
for driving the platen on the cutting 
stroke. The latter pulley is really a two- 
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step cone, being formed with pulley d, 
while at the right of the latter is loose 
pulley e, and the belt through which the 
speed of the planer is increased. Refer 
ring to Fig. 2, the manner in which c—and 
be 
from the 
The large 
this en- 


consequently the planer platen—may 


driven from either of the belts 


main line will be apparent 


secured, as shown in 


pulley is 


shatt, and its hub is 
Pulley ¢ d which fits 
shaft fast the 
hub a disk g to match f and between the 
two is placed a On the 
hub at the small end of the pulley is 
formed.a left hand thread, and a disk h is 
threaded to fit freely Disk 1s 
pinned fast to the shaft; a leather washer 
the 


graving, to the on 
fastened a disk f 
loosely on the carries on 


leather washer. 


this 


is placed between /: and 7, and to 
right of the latter is loose pulley e 
To start the countershaft the belt on a a 
(Fig. 1) is shifted to the pulley 
where it remains so long as the counter 
is to be operated; pulley > and disks f and 
t Aare, of started the shaft. 
Friction is created immediately between 
disks and 


tight 


course, with 
and the leather washer be 
tween them; /: turns with 7@, and, rotating 
in the direction indicated by the arrow in 
Fig. 1, screws outward on the threaded hub 
of pulley cd thus clamping this pulley 
fast between disks f and i and causing it to 
turn with the counter. When it is desired 
to increase the speed of the work—owing 
to a change in the material, depth of cut, 
or other reason—the right hand shipper is 
operated, throwing the belt at this end onto 
the small step of pulley cd, the thread on 
the end of the hub then drawing disk h 
away from its friction washer and allow- 
ing the pulley to be driven by the high 
speed belt independently of the counter- 
shaft 

This countershaft is made by the Whit- 
comb Manufacturing Company, Worces- 
ter, Mass 


: 
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\ 
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A Work in Prozress Record. 
BY KENNETH FALCONER. 

At page 578 appears an article under 
the above title, in which is described a 
method of keeping in close touch with the 
work in progress used in the shops of the 
C. B. Cottrell Sons Company, Westerly, 
R. I. The author states that, so far as he 
knows, no other factory is using an equiv- 
alent of this device. 

The accompanying forms were devised 
and have been in use by the.writer for 
some two years with the same purpose in 
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is shown (Fig. 1), the dates thereon hav- 
ing been inserted with a dating stamp 
from time to time by one of the office 
boys. In the particular case for which 
this plan was devised the storekeeper acts 
as the distributer of material, and is re- 
sponsible for the proper material being 
sent to the shops for use on each individ- 
ual order. The Order Ticket (Fig. 2) 
contains the date, order number and de- 
tails of the order, exactly as are entered 
on the front of Fig. 1. With the two 
coupons attached, it is sent to the store- 
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required as to the unsupplied material 
the pattern keeper would be the party 
asked. 

Fig. 3, which is made out in duplicate, 
one copy being kept by the storekeeper, 
supplies information as to the shortage 
yet to be supplied, and is filed in the in- 
dex directly behind the card bearing its 
number. (It may be stated that each 
morning, at a certain hour, all cards and 
records from every department in the 
establishment are collected and brought to 
the office.) In the case under considera 


SHORTAGE TICKET. 


Order No 


TICKET to SHOP ALL UP SEE REPORT IN HAND iN SHOP 
Fet. 

PART UP see sh’ e SHORTAGE UP CASTINGS required) PATTS to be made Date, 

Jan Jan, 20 Jan. 

— kor 

PATTY'S to F'D'Y C’ST'’GS in HAND FINISHED| UP 

Jan. 2 Jan. Jan. Feb. 5 

Short 
REMARKS On Feb42 Balance 150 Feb.ts 


FIG. 1 Index Card 


FIG. 3 


ORDER FOR CASTINGS. ' 


Date 


© 


No. No 


‘Detach and return to Office when castings 


for above are 


PUT IN HAND. 


FOUNDRY REPORT CARD. 


PATTERN REPORT CARD. 


No 


Detach and return tu Storekeeper when 
patterns are 


SEND tro FOUNDRY 


Signed 


| 
| 
| 
Date 
| 
| 


RETURN THIS CARD TO FOREMAN WHEN ABOVE ARE CAST. Storekeeper to initial and return to Office 
Finished Noted Up : 
FiG.a FIG, 4A FIG. 4B 
Date, 
FROM to 
Order No 
For Stor Shop Castin es | 
| Re land Hana 
| 
| 
Signed 
FIG. 5 FIG. 6 Machinist 


Memorandum of Completion of Goods 


view, viz.: to furnish a “history of each 
productive order as the productive events 
occur.” Fig. 1, of which the back is here 
shown, was devised for this purpose; the 
other forms are simply illustrated here to 
show their connection and the manner in 
which the desired information reaches the 
Index Card (Fig. 1). 

As each manufacturing order is issued 
Figs. 1 and 2 are made out. The former 
is a 3x5-inch card and contains on the 
face full particulars of the order; the back 


room and within twenty-four hours the 
office must have returned that part marked 
Fig. 2B, indicating the disposition that 
has been made of the order. In the case 
illustrated, part of the material has been 
sent up to the shops, the remainder being 
castings for which a pattern has to be 
made. This information is noted by 
means of a rubber dating stamp on the 
index cards, which are kept in a drawer 
arranged numerically. At this stage it is 
evident that if further information were 


Assistant Superintendents Memorandum 


tion the pattern was finished and sent to 
the foundry on January 23. This infor- 
mation reaches the office by means of the 
coupon 4B attached to the Order for Cast- 
ings (Fig. 4). It will now be seen that 
the office knows exactly how far work has 
progressed with regard to getting the cast- 
ings necessary to supply the shortage. On 
January 30 the information was supplied 
by Fig. 4A that the castings had been put 
in hand, and on the same date the Order 
for Castings was returned to the office 


adic 
in 
Fos 
in 
| 
| 
| 
] | 
| | 
| 
| 
bod i 
‘ 
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signed by the foundry foreman as finished 
This information was noted on the Index 
Card and the date stamped on the order 
for castings in the space marked * Noted.” 
The Order for Castings was then sent to 
the storekeeper, and it was “up to him” to 
get the out and to the 
shop with as little delay as possible. 
When the first material was sent to the 
shop the Order Ticket (Fig. 2) with at- 
tached coupon 2A accompanied it. When 
the work was put in hand the coupon was 
detached, the number of the 
marked on it, and it returned to the office 
From this coupon (Fig. 2A) the informa 


goods delivered 


workman 


tion was noted on the Index Card that the 
work was in hand in the shops. On com 
full 
is made out and sent 


pletion either in part or quantity a 


card (Fig. 5) with 
the goods to the stock-keeper, by whom it 
is initialed and forwarded to the office. In 
the case of stock orders this card is simply 
filed behind the index card to save time of 
for ar- 
ticles being made especially for customers 


entering. In the case of orders 
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Fig. 6 represents a page of a memoran 
dum book* always in the assistant super 
intendent’s possession except for an hour 
each morning, when the boy is transfer- 
ring to it the same information which he 


notes on the index cards. On the com- 
pletion of an order its number in this book 
is scored out, all other information re 


garding it being indicated by crosses in 


the proper column. This book, however, 


has only recently been introduced, and its 


practical value remains to be proven, al 


though it would appear that it kept the 


issistant superintendent close touch 


with work in progress. as the index cards 


do the office 


Like the Cottrell form described in the 


article already referred to, the index card 


does not deal with values or costs. It 
was devised not so much to present com 
pleted records of the progress and tet 


mination of orders as to keep those in- 


terested in constant information as to how 


far each order has progressed toward 


completion. 


ORDER TICKET Shop Report STORES REPORT. 
Order: No, No. 
Date No. 
T 
ORDER PART UP x 
PUT See Storage | 
In | CASTINGS | x 
Required | 
| PATTERN x 
Being Made | 
vmarks, 
Date 
FIG. 2 FiG.2A FIG. 
Ame cican Machinist 


received by the stock-keepet 
the index card and the card 


sent to the billing department, 


the quantity 
is noted on 
(Fig. 5) 
it is held until a charge slip is re 
This 


the possibility of any ar 


where 


ceived and an entry 


is to eliminate 
ticle specially manufactured being shipped 


to a customer and no charge billed against 


him. 

Phe dates shown on Fig. 1 are actual 
copies from a card representing an ordet 
for some 200 articles for a customer. This 
rder went through the shops pretty 


promptly, but as it happened to be a rush 


I 
order it was closely followed 


from the 
otiice. The order itself was issued on 
January 20, and the storekeeper’s report 
was, as will be seen, received the same 


date. On both the 21st and 22d the pat 
tern-room keeper was wakened up with 
regard to the pattern being made. The 
delay in the foundry between receipt ot 
the pattern and putting the casting in 
hand was known and was_ unavoidable, 
but after that there was no time lost in 


completing the order 


The small projecting tab shown on Fig. 


1 simply indicates the month in which the 


order has been issued The cards repre 


senting the finished orders being removed 


compie 


i 
this 


from the drawer immediately o1 


tion, it will be seen that cach time 


index referred to the propo 
finished orders rematt 


ng 


f the previous mi nths is very apparent 


V hie th furthest on the left, of cour 

represents the oldest orders, and if tabs 
in a given position seem to amount to a 
greater number than is justifiable meas 
res I ti n to ok after such rders 


Stock Owning Without Speculation. 


There is another point of view, the in 


fluence upon the prudent workman of d1 
tracting anxiety in regard to the absolute 


safety of what may be his sole provision 


for cld age. He will see every morning 


* This book has since been replaced by the required 
number of loose sheets held in aspring binder. When a'l 
the numbers on a sheet have been marked off as finished 
the sheet is removed. Remaining numbers are of course 
a'ways in the r proper sequence. 
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the Stock tor the 


American workman reads the papers. Only 


Exchange quotations, 
recently he would have seen the preferred 
stock of the United States Steel Corpora 
than the 
Chis 


tion temporarily quoted 


price charged for it to him may 


littl to the man of affairs familiar 


mean 
with the ups and downs of the mercurial 
Stock Exchange. But what must be the 
effect upon the uninformed workman? Of 


this } am well assured, the workman whos« 


thoughts are the speculative surprises 


Wt 


of the Exchange will not prove desirable 
Speculation 
feeding upon values, creating 


Wholly incompatible with the satistactory 
performance of other regular work requi 
ng constant care and caution. The work 


ld r he ¢ ricl 
ii never be at isk, 


man's investment shoul 


thoughts are upon the Stock Ex 


tor In 


change they cannet be upon the machinery, 


and machinery, like is a jealous 


mus 
int to its ab 


tress, brooking no rival claim 


the interest of the 
as that of the 


savings of the latter should 


sorbing demands. In 
employer, therefore, as well 
workman, the 


ye secure—here, as in other respects, their 
interest is mutual, and hence | believe the 
needed change will be made by the Steel 
Corporation in the near future. I cannot 
speak too Inghly of this experiment, not 
VIVE the Steel ¢ orporation too much credit 
for making it, since it is declared to be in 
the experimental stage, and subject to fu 
ture all 
should be. Its able and progressive author 
Mr. 
lated. 
Thus we see, 


improvement, as new schemes 


Perkins, 1s to be heartily congratu 


gentlemen, that the world 


moves step by step toward better con 


ditions. 


on 


Just as the mechanical world has 


changed and improved, so has advanced 


the world of labor from the slavery of the 


laborer to the day of his absolute indepen 


dence, and now to this dav, when he be 


gins to take his proper place as the capital 


ist-partner of Ins employer. We may look 
torward with hope to the day when it 
be the rule that the workman in part 
nership with capital, the man of affairs 
viving his business experience, the work 
ngman in the 1 giving his mechanical 
skill t the company, shall be both owners 
the far equally interested 
lie it unt eft 

( Wil \ 

ere imp a | did 

1 ] ime 

g I ecast, whicl doubt 
vill take » realize, but a esult 
exper | am convinced it the 
we combination, and even the derate 


with the partnership which embraces the 
prin mal officials and ha id ypted the 

tem of payment by bonus or reward 
throughout its works. The latter may be 
relied upon as a rule to earn handsome 


dividends in times of depression, during 


conducted upon the old 


which the tormet 


= 
3 
| 
& 
jon of un- 
BY 
and get them through es 
a 
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plan, will incur actual loss, and perhaps 
jand in financial embarrassment. In speak- 
ing of corporations we must not forget, 
however, that there are many which are 
corporations in name only, their manage 
ment being the life work of their few own- 
These rank with partnerships, having 
The true 


ers. 
all the advantages of this form. 
corporation is that whose shares are upon 
the Stock Exchange, and whose reali own- 
ers change constantly and are often un 
known even to the president and directors, 
while to the workmen they are mere ab 
stractions. It is impossible to infuse 
through their ranks the sentiment of per- 
sonal regard and loyalty in all its wonder- 
ful power. The step taken by the United 
States Steel Corporation is therefore no 
surprise to me, for I have long believed 
that such corporations would be compelled 
to adopt the best attainable substitutes for 
the fruitful features of the newer system 
or suffer eclipse. In the sagacious policy 
of the United States Steel Corporation I 
see proof of that opinion, nor can I sug- 
gest a better form than that which it has 
adopted, always provided the workingman 
shareholder be secured against loss. 

In the percentage allotted by the plan to 
reward exceptional officials we have for 
the huge corporation perhaps the best sub- 
stitute attainable for the magic of part- 
nership, which nothing, however, can ap- 
proach. The reward of departmental offi- 
cials may readily be secured under this 
In the bonus granted yearly 
upon shares held by employees we have 
proof of regard for them which cannot but 
tell, and the distribution of shares in the 
concern among them has an advantage 
which so far even no partnership has en 
The latter will no doubt adopt the 
plan or find some equivalent, for the work 


provision. 


joved. 


man owning shares in absolute security 
than he 
without such interest, and many incidental 
the 
possessed of numerous shareholding em 


will prove much more valuable 


advantages will accrue to company 
ployees, who may some day see their rep 
resentative welcome to the Board of Di 
rectors. This would prove most conducive 
to harmony, knowledge of each other on 
the part of owners and workmen being the 
best preventive of dissatisfaction. 

If the the 


savings be made secure, the rapid exten 


investment of workman's 
sion of the plan seems certain and can be 
hailed with unalloyed satisfaction, but in 
its present form it is obviously incapable 
of general application, since the officials 
of few corporations could or would incur 
the responsibility of inducing their work- 
invest in their shares 


men to as a se- 


curity, and few corporations could or 
should inspire the fleeded confidence of 
labor that these are to enjoy an unbroken 
career of prosperity, for such has not been 
the history of manufacturing concerns 
generally. 

The idea of making every workman a 


capitalist and of sharing large percent- 
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ages of the profits among those rendering 
exceptional service will probably encounter 
the opposition of the extremists on both 
sides, the violent revolutionist of capital- 
istic conditions, and the narrow, grasping 
employer, whose creed is to purchase his 
paying the 
price agreed upon, and there an end. But 
this opposition will, we amount 
to little. It will even speak well for the 
new idea if scouted by the extremists and 
commended by the mass of men who are 


labor as he does his materials, 


believe, 


on neither dangerous edge, but in the mid- 
dle, where usually lies wisdom. 

Meanwhile, here is the germ of a prom- 
ising plan offered as a solvent for one of 
the pressing problems of our age, which 
may prove capable of development. As 
members of the institute, let us receive, 
study and discuss it with open mind. That 
the problem will be solved, and that the 
two allies are some day to live in friendly 
co-operation, let no one doubt. Human 
society bears a charmed life. It is immor- 
tal and was born with the inherent power 
or instinct, as a law of its being, to solve 
all problems finally in the best form, and 
among those none more surely than that 
vexed question of our day, the relations 
between these Siamese twins, which must 
mutually prosper or mutually decay—Cap 
ital and Labor.—From Andrew Carnegie’s 
address before the Tron and Steel Insti- 
tute. 


An Up-To-Date Gas-Electric Power Plant. 

The power plant of the new gas works 
(one of the largest in the country) of the 
Milwaukee Gas Light Company is a sug 
gestive illustration of the changes which 
are taking place in the practices of power 
generation and transmission. This plant 
requires various auxiliaries throughout the 
for their operation nothing 
would have been thought of a few years 


works and 


ago but steam. Now steam does not seem 
to have been thought of for the purpose 
\lthough no electricity is required to be 
generated for outside service it is still to 
throughout the plant for 
power for the incidental 
lighting of the works, and gas engines are 
to be used to supply the power for the 


be employed 


purposes and 


senerators 

The equipment comprises a 250 horse 
»ower horizontal double-acting gas engine 
driving a 150-kilowatt generator and three 
125 horse-power vertical gas engines belted 
each to a 75-kilowatt generator. The hor 
izontal engine is of the new type recently 
introduced by the Westinghouse Company 
It has a pair of cylinders arranged in 
tandem and operating on the double acting 
principle, a single crank and water-cooled 
pistons. Coal will be unloaded from boats 
and elevated to the storage bins by electric 
hoists and conveyors, the retorts will be 
charged and drawn, the coke will be finally 
disposed of and a large machine shop will 
be driven, all by electric motors. The sys- 
tem will operate at 250 volts direct cur- 
rent. 
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Letters From Practical Men. 


Numbering and Filing Drawings. 
Editor American Machinist: 

I have read with much interest the ar- 
ticle by S. A. Worcester on “Numbering 
and Filing Drawings,’ published at page 
One of the most difficult problems I 
have to solve in connection with filing of 
drawings is naming and indexing them in 
such a manner that they cari be easily 
found at any future time. This looks 
simple enough, but with a machine in 
volving thousands of parts, and several 
draftsmen continually making and naming 
new parts, many mis- 
named parts will be the result unless they 
are very carefully watched. For instance, 
one man will invariably index a screw 
stud under “Stud,” unde 
“Screw.” It is oftentimes a question 
whether to call a piece a lever or a bell 
crank; the names gear and pinion are 
liable to be badly confused, also bracket 
and bearing. As another instance we use 
a series of rolls for supporting a recipro 
cating part, which vary in size from 4 to 8 
inches in diameter by about 2 inches face, 
and are known about the shop as either 


conflictions and 


another 


“rolls” or “‘wheels.” 

I have tried to formulate a set of rules 
which would hold in all cases, but so far 
have failed, and would be very grateful 
if someone could suggest a satisfactory 
plan. 

The method of adding a letter to a 
drawing to denote either the 
machine or location of drawing and size 


class of 


of sheet is at the best confusing, as the 
drawings will invariably be misplaced, 
even if only one person is allowed to put 
them away. 

Often one wishes to use a piece which 
has already been made and used on some 
previous machine. What is he to do with 
the class letters, or how is he to get the 
drawing in two separate drawers at once? 
for the sake of 
drawer and 


Redrawing it having a 
drawing in 


numbered is not only expensive, but will 


each properly 
sooner or later give trouble and confusion 
With the 
system a piece can be used on any number 


the least 


single consecutive numbering 
of classes of machines without 
the number 
idea of where the piece is used 
may be made to give this or not, 
sired, but the index should always show 
it as well as the list of part numbers for 
the machine in question. 


gives no 
The title 


as de 


inconvenience, as 


It is always policy when designing a 
new machine to reserve numbers enough 
to bunch all of the new drawings in one 
or more drawers, and a few more numbers 
may be left for additions. This is easily 
done by reserving space in the drawing 
number book, and if a few numbers are 
reserved which are ‘never used, no harm 
is done. If they are all used and more 
are needed, the drawings will simply drop 
into their consecutive place a few drawers 


{i 
ity 
Ms, 
Ga 
_ 
a 
te 
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by 
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the 


is desired to 


farther on, and are easily found by 
If for any reason it 
drawing 


index. 
p'ace a 
some old one, it can be done by giving it 


immediately following 
the same drawing number and adding a 
letter. This is 
liable to be used 


advisable when the two 


are in connection with 


each other; a great many drawings may 


this without 


be added in way seriously 
overcrowding a drawer that is already 
full. I also find it advantageous, in de 
signing a new machine, to place all of the 
assembly drawings at the top of the 


drawer, as they are the ones which will be 
used the most, and if at the top of the 
found without 


drawer, can generally be 


referring to the index. The drawers may 


be marked with the style and size of ma- 
chines which they contain as well as the 
drawing numbers embraced, this marking 
being for the convenience of those not 
closely connected with the drawing-room 
system who may wish to find a drawing 
after hours, and it should be remembered 
that it simply shows where the biggest 
percentage of the drawings are to. be 
found and that of in the 
drawer do not belong with the machine in 
question at all. 

All drawings of 
size, or at the most of only two sizes 
When this is done the smaller size should 
be just half the size of the larger, and an 
occasional drawer may be divided in the 


some those 


should be the same 


center with a strip of sheet iron, which 

should only be done as they are needed 
Some assembly drawings will of neces 

In 


such cases use two sheets butted together 


sity be larger than the largest size 


consecutively, unless 


and numbered and, 
made on cloth-back paper, the butted ends 
should be protected from tearing by past 
ing a strip of washed-out tracing cloth 
across the edge 

It is always best to make a drawing on 
mounted paper if there is any possibility 
of its being used much, and although the 
too 


he does not stop to think that the expense 


inanager will tell you it 1s expensive, 

of the paper is nothing in connection with 

expended on it 
There should be 

whose business it is to put away all draw 

ings 

ever he wants, but. when through with it, 


the w rk 


always one person 


\nyone 1s allowed to take out what 


must leave it for the above mentioned per- 
son to put away. This insures a drawing 
always being in its proper place. or, if not, 
the person who put it away can be held to 
for it. A 


misplaced drawings will 


such instances of 
to al 


account few 
teach him 
ways put them in the -right place 
A tracing which is out of date should 
never be destroyed. When it is wished to 
alter one which is no longer used, a blue 
print should be made and filed in its place 
(for future reference in case of a repair 
order), after the be 
altered as desired, always remembering to 
alter the number or add a letter to it, ac- 
cording to the conditions. 
Frep S. ENGLISH 


which tracing may 
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Boring Sensitive-Drill Frames in the Lathe. 
Editor American Machinist 


I send you herewith a photograph of a 


rig tor boring the holes for the spind 
and table in sensitive-drill frames. It cor 
sists simply of two V-blocks, one of whicl 


the 


carriage, and 0] 


back of 


is fitted to 
is gibbed to and made to slide on the ways 

The round column is 
blocks, which exactly parallel wit 


the 
resting on 


with the | spindle bearing 
top of the ca 


clamped to it 


ways, wer 


rriage slide, and 


with a bolt in the 


too] post 


slot. The bear ngs are bored and taced on 
both sides with a bar running on centers 
in the ordinary way, us at 


ing the 


carriage feed \ bushing fitting the bar 


is placed in one of the holes to steady the 
James F. WIL LEY 


bar while facing 


Ind 


Jeffersonville 


Making Molding Sand. 
Editor American Machinist: 
on “Molding Sand 
to tell 


The article at 


647, 


page 


has prompted me my experi 


ime pieces over and over all 
ane requ ig ( 
Sik n the part ol le 1 1 
d could be manip ted c ¢ \ 
w that when some of the d-tn 
det read this thev w sav t tla 
di \ tt hy 
gh witl story vet | vri 
ig thers be ce the cia ed 
t they I ite] ( 
i n tk 
Well, | wrote to all the foundry ply 
men an ul men | could r of 
procured seve ple bart ‘ 
ng sand ft many different parties 
which we tried witl irving success. Bu 
ec morning one of our men came in with 
it bag of sand on ws viiecl lie 
had dug in a field about a mile away 
which seemed to be verv good sand for 
our work I went with a team ona tou 
of investigation and brought bacl vad 
ot excellent molding ind Lhe supply 
however, proved to be very limited, most 


oft the sand in this and adjoining fields be 


BORING SENSITIVE DRI 


ence some vears ago in this line, hoping 1 
may prove of as much value to many of 
your readers as it has to the party by 


whom I! was then employed 
foundry experience, | 


to take charge ora 


Having very litth 
was suddenly called 
small foundry that was not working well 
One of the first difficulties | 
the 


met was the 


poor, or, rather iuproper, quality of 


the molding sand. It was entirely too fine 


and close for most of our work. It was a 


local sand, dug five or six miles away, and 


no other sand had ever been used in this 


foundry. The head insisted that 


molder 


it was all right, and said the trouble was 
with the poor quality of mechanics we 


were employing, and I had to admit that 
good castings could be made in it by very 
careful tempering, ramming and venting; 
but this took skill, these 
were two of the most expen’sive items in 


time and and 


our foundry accounts 


It was a manufacturing foundry and 


MES IN THE ILATHI! 

rely lool molding sand, 
‘ 1st more technical expression, it 
icked mond” and would have made ex 
cellent very fine on and, the masons 
supplying the bond in the shape of lime 
ce ent, ct uggested me that 
We so might supply the bond f mold 
ne nd, and having on hand a barrel of 
gre d fire « \ ised about the cup 
we tried mixing ittle of th with our 
ery weal iding sand, and the result 
Was gratifying We at once had a very 
strong, open sand that would not “drop, 
‘scab” or “blow” under ordinary provoca 


n, and bore hard 


tl ramming to a degree 
that surprised 1. The ground fire clay 
was somewhat expensive, and our next 
move was to procure a supply of tough 
blue clay from a deposit nearby and dry 
nd grind it ourselve This proved equal 
ly good, but the process was still too ex 
pensive, and we found difficulty in mixing 


the powdered clay evenly with the sand 


2 
fer 
| 

oof 

| | 
ex 
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Well, to make a long story short, we 
finally hit on the plan of dissolving the 
blue clay in water and wetting the sand 
with this clay water. We sunk a Jarge 
barrel in the foundry tloor, under. the 
faucet, and filled it with water and blue 
clay, and after each heat, when it is al 
ways necessary to wet the sand, we simply 
stirred up the contents of this barrel and 
uscd enough of the clay water to keep our 
sand of proper strength. This required 
but little at each heat, according to the 
amount of new sand that was added, each 
Iman soon learning to gage his own sand 
heap. If it was too strong it would be 
lumpy when turned out of the flasks and 
hard to “cut up,’ and he would lessen the 
clay in the water for a heat or two. If 
the sand became too weak it would be 
“crumbly” in working about the mold and 
more bond would be added. 

Now, this process would not be easy to 
start with all new sand, as enough clay 
could not be added at one wetting to bring 
the entire lot up to the desired strength; 
but we started by using the powdered clay 
and ever after discarded it. However, any 
molder may start with his present sand 
heap, adding very weak new sand and 
clay water at each heat, and gradually the 
quality of his sand will improve, if the 
new sand is otherwise right and the clay 
of proper quality. I believe that the weak 
er, or, as the masons would say, the 
“cleaner,” the new sand is the better, as 
the tough, sticky blue clay that 1s added 1s 
a better bond than that of ordinary mold- 
ing sand, and therefore a less quantity of 
it is required to bring the sand up to the 
necessary strength, and hence we may 
have, in this manufactured article, a sand 
at once stronger and more open, or por- 
ous, than that in ordinary use. 

The truth of this theorizing has been 
abundantly proved in this foundry; for 
after the introduction of this new-process 
sand the same castings as before were 
made with the most careless ramming and 
with almost no venting, and they came out 
all right. and this has continued for some 
half a dozen years, and is now the regular 
practice 

\t one time during our experimenting 
we procured a quantity of the ordinary 
“shore sand” of the market and added the 
bond as desertbed, and the result) was 
satisfactory, except the expense of the 
sand. | have no doubt that in many places 
this sand cen he procured at low rates and 
would make a superior molding sand for 
some kinds of work 

I may add that some of the sand which 
came to our foundry had a tendency to be 
gravelly, but even this did not prove a 
serious detriment, as our reserve stock 
was kept under cover and the top of the 
heap was nearly always dry, and in this 
condition it would run through a very fine 
screen nearly as fast as a man could shovel 
it, and ths eliminate the small stones, 


which would not be the case with ordin 


ary moiding sand, as it would not dry out 
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so fast nor so readily go through the 
screen. J. C. Green. 
Hackettstown, N. 3 


Men and Things in False Positions. 


Editor American Machinist: 

The bursting of a 12-inch gun on the 
“Towa” when fired for the one hundred 
and twenty-eighth time, three men being 
killed and a number wounded, was a cost 
ly lesson in gun design, and it may per 
haps be made to yield us other lessons of 
no little value. We can speak of this ac- 
cident without a suggestion of reproach, 
for the lesson, so immediately evident 
after the event, had apparently not been 
anticipated by any of the experts. No one 
was to blame, for no one knew any bet 
ter; and yet undoubtedly the poor gun 
was “placed in a false position,” as we 
conversationally express it, and if it might 
be assumed to have had a personality, it 
was to be pitied and not to be blamed for 
the lamentable occurrence. So far as ap- 
pears, it was all right for the work for 
which it was calculated in the making, but 
it was given a strange job to do for which 
it was not fully provided, and its failure 
was the result of circumstances beyond 
those initially contemplated. The gun 
was made for a charge of “brown” pow- 
der, which burns in an ascertained way 
and at a rate which has been accurately 
determined, but when the explosion oc- 
curred the newly adopted “smokeless” 
powder was used, which burns differently 
and continues its impelling action longer, 
so that the muzzle of the gun was sub- 
jected to an internal pressure considerably 
above what it was made to withstand, and 
it consistently failed. This was a double 
case of “false position.” Tlf gun was 
imposed upon and gave out. The powder 
was improperly used, and I suppose its 


reputation also has to undeservedly suffer. 

Guns and gas engines, which belong to 
the same family, are continually in a false 
position in the minds of many on account 
of the popular and widespread misunder 
standing ot their action, and the accident 
to this gun calls attention to it. The idea 
of imstantaneousness, or the lack of the 
element of time, in the explosive action, 
we may he helped to learn by this case to 
be erroneous. The projectile is not struck 
suddenly as by a hammer, but is. started 
and followed up by a pushing force of 
gas behind it until it is entirely out of 
the barrel, and this following gas pressure 
in the gun on the “Towa” was sufficient 
to burst the muzzle and rip it to pieces for 
quite a distance back. The burning of 
the powder and the generation of the gas 
mav have continued throughout the entire 
period occupied by the projectile in tra 
versing the length of the gun, and there is 
evidence that the burning does offen so 
continue in the finding of unburned pow 
der discharged from the nozzle. Suppos 
ing the combstion to have been com 
pleted before the projectile had reached 
the end of the gun, it would still have been 
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followed by expanding gas at high pres- 
sure, the expansion not reducing the pres- 
sure as rapidly as the strength of the bar- 
rel fell away through the progressive re- 
duction of its external diameter. 

In the case of the gas engine we have in 
the indicator diagram a clearer story ot: 
what takes place. In this also we find that 
the explosion, or the act of burning the 
combustible, takes an appreciable and a 
distinctly measurable period of time, but 
occurring at such a part of the crank 
revolution that the work of driving the 
piston forward is certainly mostly done 
after the “explosion” is completed The 
gas engine, or the oil engine, is not an 
explosion engine but an expansion engine, 
and more truly and completely so than a 
steam engine is. The piston is driven 
forward by the expansion of the gas in 
the cylinder, the expansion normally be- 
ginning earlier in the stroke or continuing 
for a much greater portion of the stroke 
than is usually possible with steam in the 
steam cylinder. 

In the case of the gas or oil engine it 
might not make so much difference about 
placing it in a false position either theo- 
retically, as here indicated, or practically 
by changing its adjustments or by substi- 
tuting a different combustible or a differ- 
ent proportion of mixture, but in the case 
of the gun the abnormal conditions en- 
tailed serious results. The explosion “for 
cause” affects the future of the entire gun 
family of Uncle Sam. 

When it comes to the driving of men 
it is rather essential to be correct in both 
theory and practice as to the conditions of 
the driving. No man can be driven at 
his best, and not always even in safety, if 
placed in a false position, and it makes 
little difference whether he has placed 
himself, has been placed by another or has 
been driven by circumstances into the false 
position. Anyway it’s a bad thing, and 
yet the false position is, after all, the most 
frequent, and the true position the excep- 
tion. The problem of advancing civiliza- 
tion is the getting of the masses out of 
false positions. 

Many have remarked about the life-long 
false position of the physician, whose only 
employment comes from the diseases and 
bodily derangements of men. While al! 
his income is derived from the practice of 
his curative powers, he must still be look 
ing, if not wishing, for the opportunities 
to be as numerous as possible for their 
exercise. The man who works for daily 
wages or for a fixed salary is in a false 
position in somewhat the same way. It 1s 
certainly to the interest of the employer, 
and, in a large view of it, as certainly to 
the interest of all men, that the worker 
shall, when working, do all that he can 


) 


without injury or lasting discomfort t 
himself. The wage is the inducement, 
without which no work is done; it is evi- 
dent therefore that the wage should be so 
applied as to have a pull upon all the 
work that is done. Instead of paying for 


heresy 
if 

| 

at 
| 

| 
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what is done and apportioning the amount 
paid so that it shall have some relation to 
the amount of work that is done, we ap- 
portion it according to the time, or, say, 
the opportunity the man has for the doing, 
and whether he makes the best use of the 
opportunity or not he 
The new schemes which are pro- 
posed as substitutes for the day-work plan 
are valuable as stimulants to thought upon 
this 
perhaps, the direction in which the better 
to be looked for, which is far 
from personal acknowledg- 
ment on my part that they are of perma- 
nent value or that the ultimate solution is 
in sight. TECUMSEH SWIFT. 


is paid just the 
same. 


important topic, and as indicating, 


Way 1s 


enough any 


The Velocity of Objects Floating in Running 
Water. 
Editor American Machinist: 

Can an object floating in running water 
travel faster than the water? If that ques- 
tion had been put to me a short time ago, 
{ should probably have answered, “No,” 
and my experience with others, whom I 
have sounded on the subject since my at- 
tention was called to it, forces me to the 
conviction that the general belief on the 
subject is an erroneous one. For that rea 
son | thought that the 
account of the experiences of an eminent 


have following 
engineer, long since dead, may prove in- 
teresting. Recently I was looking over 
some old volumes of a magazine bearing 
the comprehensive, not to say pretentious 
title of the ““Mechanics’ Magazine, Mus- 
eum, Register, Journal and Gazette,” of 
London, and ran across an extract from 
the posthumous letters of Brigadier-Gen 
eral Sir Samuel Bentham, comprising an 
account of how he was converted, against 
his original conviction, to the belief that 
objects of different weight and shape tloat- 
ing in running water travel at different 
speeds, which are frequently greater than 
that of the water itself. 

Sir Samuel’s explanation of the appar- 
ent paradox is so clearly expressed that I 
cannot do better than quote his words, but 
first I will briefly resume his narrative of 
the circumstances which served to call his 
attention to the question. 

When he happened to be at a river town 
in Siberia, he heard the statement made 
that some iron, which was to be sent down 
the river, would arrive at its destination 
sooner if large and heavy barges were em 


ployed in place of lighter and smaller 
boats. 

Sir Samuel maintained that it would 
make no difference in the time whether 


large or small boats were employed; but 
he’ failed to make any impression upon the 
Russians, eminent engineer though he was, 
because they said they knew better from 
Both parties were obstinate, 
left 
tunity of putting the matter to a test 


experience. 


and Sir Samuel without an oppor- 


About a year later, however, it hap- 
pened, while he was descending the river 
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Angora, that he noticed that the bark he 
was in, which was being propelled by the 
current only, was traveling much faster 
than the pieces of wood and other debris 
floating on the surface of the stream. He 
says, “I was astonished at this phenome 
non and presently recollected my dispute 
Nigni Faghil.” He 


then proceeded to experiment, embarking 


with the people at 


himself in a small boat, for one thing 
which was rapidly left behind by the 
larger vessel. The cause of the difference 


in speed was not in the depth of the draft, 
for the barge or “bark” was very shallow, 
being flat-bottomed. He finally reasoned 
as follows: “Rivers consist of water run 
ning down an inclined plane by the force 
Were it not for the resistance 
with in the bed of the 

the bottom as at the 


sides, the water would run down infinite 


of gravity. 
the 


river, as 


water meets 


well at 
ly faster. Bodies floating on this running 
water are acted upon also by the force of 
gravity; they have a tendency to move 
with as great a velocity as that which the 
water itself would have, had it met with 
no resistance against the bed of the river 
bodies do touch the 


These floating 


bed of the 


not 
river; their motion is not im 
peded, until we come to consider the re 
the 
But they meet with none till their 


sistance they meet with in 
self 


motion exceeds that of the water. 


water it 


Their 
that of the 
water and that the more so the less they 


motion then must exceed 
are affected by that resistance; hence the 
better their shape is adapted to divide the 
water and the greater proportion their 
gravity bears to their surface of resistance, 
the quicker they will be impelled by their 
gravity through the medium which tends 
to retard their motion. They wouldacquire, 
were it not for the resistance they meet 
with from the water, precisely that degree 
of velocity which the water itself would 
acquire, were it not for the resistance it 
meets with from the land.” 

This conclusion is, of course, incontro 
vertible, and that 


floating in water of 


shows every object 
sufficient 
depth would travel at least as fast and 
than the 


of the water itself were it not for the re 


running 


generally faster average speed 
sistance offered by the atmosphere. Could 
not this fact be taken advantage of to test 
the relative resistance to passage through 
the hulls of different 
shapes? Provided their tonnage and draft 


water of yacht 
were equal and that the conditions during 
the trial the for both, the 
yacht or model (for presumably the tests 


were same 
models) which had 
the best lines would show its superiority 
of the others. 

Howarp A, 
[If a wheeled weight were placed upon 


would be made with 
by forging ahead 


BS, 


an inclined plane it would move down the 
plane regardless of the 
This is 
tially the condition of the 


whether plane 


were in motion or not. substan- 
floating 
down stream, and it seems to us the posi- 


tion taken is incontestable —Ed.] 


body 


The Hult Rotary Engine—Erratum, 


There is an obvious error in the et 
graving of the Hult rotary engine giver 
in Mr. Booth’s article at page 728. On 

A 
{ 
/ 
\ 
os 
HE HULT ROTARY ENGINI 
of the shutters should obviously be ex 


tended to the outer circle, as shown in the 


accompanying illustration 


Enlargement of the Michigan College of Mines. 
| he 


a bill appropriating $171,900 for the 


1 


ature of Michigan has passed 
Mich 


Legis 


gan College of Mines at Houghton for the 
biennium beginning July 1 next 

The most important item of this appro 
priation is that of $45,000 for the con 
struction of metallurgical laboratory 


‘ollege intends to erect a substantial 


building for this purpose and to. thor 


oughly equip it for experimental work and 


different classes of 


instruction the 
tall 
processes 


Cyaniding and other wet methods of 


concentration exemplified the 


equipment, and electrometallurgy wall re 


celve special ittention It is intended to 
install furnaces of larger capacity than ts 
usual in college laboratories. 

Phe Board of Control of the college is 
taking steps to create a separate depart 
ment of ore dressing and metallurgy. The 
equipment for this department will be 
housed in the new metallurgical building 


! dressing mill 
bv the college \ 
cha has 


Be sick 


laboratory, the bill referred to carries an 


nthe ore 


now possessed 


man to fill the new 


if bee le cle d 


the amount for a 


appropriation of $9,000 for extending the 
equipment of the department of mining 
engineering which now occupies its new 
building, erected last vear; $4,000 for con 
pleting the equipment of the chemistry 
building, also erected last year; $2,000 for 
providing additional cases for the min 
eralogical museum, and $1,000 for increa 
g the equipment of the department of 
mechanical engineering 


Consul FF. W. Mahin, at Nottingham. 
England, reports that iron plates are be 
ginning to supersede steel ones for ship 
construction because they are less subject 

rr 1on bv se water 


ae 
as 
I 
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Department Stores and Improved Machinery. 
Press despatches announce that the Re- 
tail Association of Milwaukee 
has adopted resolutions to the effect that 
they will not handle products of manu- 
facturers which are sold or placed on sale 


Grocers’ 


in department stores. 

Probably it would be a surprise to these 
grocerymen if they were to be shown that 
by this action they are doing what is ex- 
actly the same in principle as 
done by workingmen when they oppose 


what is 


the introduction of improved machinery 
or attempt to restrict the 
The fact is that the efficiency, so to speak, 
of the retailing of manufactured products 
been improved little in 
Manufacturing and industrial op 
time 


output of it. 


has very many 
years. 

erations have been revolutionized 
over and again during the time when the 
retailing of goods has been practically at 
a standstill, and in most places goods are 
retailed atas high an expense or at as low 
efficiency as was the case fifty years ago. 
Department stores are nothing more than 
an effort to introduce improved modern 
They 
are not monopolies in any reasonable in- 
the 


who has capital or 


methods into the retailing of goods. 


terpretation of word, since anyone 
can join his capital 
with others can go into the business of 
running a department store, and there is 
plenty of capital available for it. There 
fore the only principle upon which they 
can succeed is by retailing goods at a 
lower cost than can be done by other 
methods, which is simply another term for 
high efficiency. 


these grocerymen, by attempting to boy 


It follows inevitably that 


cott manufacturers whose goods are sold 
in department tores, are simply placing 
themselves across the track of progress 
in exactly the same way as workingmen 
do when they attempt th prevent the in- 
troduction and use of improved machinery. 


The Largest Producer. 

Andrew Carnegie has a way of dropping 
occasional remarks or expressing opinions 
that attract attention and have to a pre 
eminent degree that quality which we call 
He is reported as having 
said to an interviewer recently in London: 


COMMON sense, 


“You led the world once, but now we 
have taken your place. You cannot com- 
pete with us in industry, and you will be 
happier if you acknowledge it. Our manu- 
factures are already three times as val- 
able as yours, and our exports greater. 
How can you compete with us? The very 
size of our great industries gives us an 


immense advantage. By standardization 
we can supply the demands of the world at 
prices you cannot think of. You are ex 
hausting your coal and iron very rapidly. 
Your rate of increase in population must 


-oon begin to diminish. You are already 


fullup. We are only beginning. We have 
plenty of territory entirely unexplored, 
where there will some day be a great 


population. Your colonies are not increas 


Australia seems full. It is 


Ing. a mere 
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rind interior. South 
Africa is not 


your Government's policy of encouraging 


around an empty 
a white man’s country, and 


emigration there, especially of women, is 
almost a crime. As for Canada, compare 
her growth in the nineteenth century with 
that of the United Her 
chance of a future is to throw in her lot 


States. only 


with the Americans.” 
Though there is nothing in this but what 


has been said in one form or another 


by others many times over, it is being 


commented upon in some quarters as 
though it were entirely new, and, after all, 
We realize what it 


candidly ask ourselves 


what does it mean? 


ineans when we 
v hat differ2nce it makes to an individual 
producer of iron and steel whether the 
particular political division of the earth's 
surface within which his works happen to 
be located turns out more or less of steel 
or what not than is turned out in certain 
other political divisions of the earth's sur 


face. The nan in the street or he who has 
to hustle for ‘a living is no happier or 
better off because his country produces 
more goods of a certain kind than another 
country unless his happiness is found in 
bragging about it. 
given manufacturer is measured by the 


The prosperity of a 
efficiency of his own plant and methods of 
doing business, and plenty of prosperous 
found 
Whose total products do not stand high 


manufacturers can be in countries 
upon the list of the world’s manufactures 
Some of those who are discussing this 
matter seem to think that as soon as a 
manufacturer in a given line finds that the 
products of his country in that line have 
fallen to second place he should give up 
and recognize that there is no hope for 
him. It is true enough that those Brit 
ishers who worry about it will be, as Mr. 
Carnegie says, happier when they make up 
their minds to acknowledge that America 


surpasses Great Britain in amount. of 
steel and iron products; but what if. it 
does, and how does that fact alone as 
sume any great importance to the indi 


vidual producer? If, owing to our sup- 
plies of materials or for any other cause, 
We produce cheaper and can successfully 
compete in the world’s markets, then that 
of course is significant and may mean 
much to producers, but even then, so long 
as Great Britain admits iron and steel free 
of duty, all her industries dependent upon 


them nay continue to prosper. 


The Combination Against America. 

The European fanatics who imagine that 
participation in the benefits of our abun 
cant raw materials and our general and 
highly develoned use of machinery in the 
production of desirable things ought to be 
resisted in every possible way, and _ that 
Europe must combine to wage a commer- 
cial war aguinst us, are by no means hav- 
ing things al! their own way, as is shown 
hy the following cablegram from Vienna, 


dated May 19, and which is as follows: 
Addressing a conference of the Austrian 


ap | 
ie 
A 
be 7 
; 
3 
| 
Sir. 
| 
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Agricultural Society and the Central As 
sociation of Manufacturers to-day upon the 
formation of an economical umion of the 
Middle European States, Professor Julius 
Wolf, of the Breslau University, 
to the for 
union against Great Britain and 


refe rred 
proposal an inter-European 
America 
submitted to the International Agricultural 
Congress at Rome by Count von Schwerin 
Poewitz, on April 18. Professor Wolf did 
not support the proposal because, he said 
urope feared nothing from Great Britain, 
agriculturally or industrially, but from the 
United States everything. He advocated 
that there be no differential treatment of 
the United and 
provocations, but merely the same treat 


States no unnecessary 
ment of the United States as the latter 
gave Europe 
In the discussion following on Professor 


Wolf's the 


deprecated the idea of attempting to form 


address speakers generally 


such a union against America. 

A prominent manufacturer, Herr Kui 
fler, that the 
Europe not successfully 


asserted even whole of 


could combine 
against the United States, except by fore: 
ol arms. 

By shutting off her exports of cotton, 
for instance, said Herr Kuffler, the United 
States could paralyze the European indus 
tries. 


The Technolexicon. 


We have already noticed this vers 
praiseworthy work which is being under 
taken by Dr. Hubert Jansen, of Berlin, 
for the German Society of Engineers, and 
We revert to it again, as we are in receipt 
of a report of progress that seems to indi 
cate that the of the al 


ready assured. Co-operation has been se 


success work is 
cured between 42 English and American, 
272 German and 27 French technical so 
In addition to this, 2,185 industrial 
cstablishments individuals 


cieties. 
have un- 
dertaken to assist in the work, and up to 
the present time 207 filled-out note books 
have been sent to Dr. Jansen, although 
such books are not to be called in until 


and 


next year. 

This hearty co-operation can be taken 
to mean only that the need of such an in 
ternational technical dictionary is widely 
felt. 

We again urge all who feel any interest 
in the work to obtain one of the special 
note books, which are supplied without 
charge, and to jot down the meaning of 
such technical terms as occur from time 
to time in connection with work and cor 
respondence. The hooks may be obtained 
of Dr. Alfred Muller, 150 Nassau street. 
New York 


sary time in which each may do his part 


There still remains all neces 


No one at all interested in foundry mat 
ters should fail to read the letter in an- 
other column entitled “Making Molding 
Sand.” 


work for which this combination of clean 


Perhaps there are some lines of 
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sharp sand and clay water would not an 


swer, but it would be decidedly unwise 
to conelude that it would not do in any 
given case without first giving it a very 
thorough trial, and our belief is that in 
naany places and for many lines of work 


1 will prove possible for a foundryman to 


make jis own molding sand, and to make 
it of better quality ‘ better adapted 
to his purpose—than that which is fur 


nished by nature, and which must often be 


We shall 


be glad to hear of experiments along this 


transported over long distances 


line, and shall hope that of them 


suecessful. 


\tiention is being called to the fact that 
& very great amount of fire insurance will 
St. Louis, 
thy 


he called for by exhibitors at 
and it 1s expected that as the 
the 


which the various 


ime of 
exhibition lim 


of 


approaches it of the 


amount Insurance 


kading companies will care to write on 


goods exhibited there will be reached It 


will be remembered that there was 


get 


some cases considerable difficulty In 


ting imsurance upon goods exhibited at 


Chicago and at Buffalo, and it will prob 
ably be wise to arrange for insurance at as 
early a date as practicable 


A Prize Offered for Pumping Works. 


The Austrian Government offers a series 


of prizes for lifting pump works to over 
come the fall of 39! (about 130 
feet) of the Danube-Oder ¢ The 
aim is to secure effectual navigation by 
this amount of 
The method whereby this can be 


meters 
‘anal 
canal with a minimum 
water. 
achieved is not restricted to any particular 
pian. Three prizes, amounting to 100,000, 
75,000 and 50,000 crowns ($20,000, $15,000 
and $10,000) respectively will be awarded 
10 the best plans submitted. If the plan 
which will be accepted is given for con 


structing the work to a party other than 
the prize-holder, the latter will receive 
200,000 crowns in addition. Bids are to be 
handed in before March 31, 1904. Full 


description of the work contemplated can 
he had by applying to the Austrian Lega 
tion at Washington, or the Austrian Con 
uls at New York, Philadelphia, Chicago 
and San Francisco 

A Splendid Club House for Employees. 


Phe Weston Electrical Instrument Com 


pany has recently completed 


Waverly, near Newark, N. J., 


shops 


which shops 


are In many respects among the finest to 
be found in the world. The evening of 
the 22d an inaugural reception was held 
at the factory, dedicating to an employees’ 
club a splendid building of large dimen 


stories ligh, and which has 


sions, t 
heen constructed and equipped by the com 
pany asa pl 


ice In which employees can take 


comfort and meet to transact anv business 


of common concern. One floor is provided 


with cooking apparatus and is to be used 


as a restaurant In the lower floor is a 


very large swimming pool, constructed of 

ed ind cement, there being 
merous marble dressing room and 

many kinds of special baths, The most 

clegant iva ry ingemen 

cen here t] W ¢ ive cy 

factory for the use of emploves 

gural exercis cludes Musical 
program and iddress by Profs r Ed 
ward Weste he head of the « THER 
whi \\ epiied too hehalt the en 
Piovees Di \. Benecke,. clief elec clan 
nd Mr. Weston was presented with a 
clegant ver loving cup. In address 
\lr. West stated that the management 
of the affa.r ft the club was to be en 

rely in the hands of employees, his re 
mar] rating the exceptionally broad 
and ] beral view taken by him of the re la 
‘ emplove nd those employed by him 

The Problem of Work and Wages. 

It the Managing owner na officials of 
great corporations could only be known 
to their men, and, equally important, theit 
men known to their emplovers, and th 
heart of each exposed to the other. a 
well as their ditticulti we should have 
in that troublesome field such harmony a 
delights us in the domestic. It is mainly 
the ignorance of contending parties of 
each other's virtues that breeds quarrel 
everywhere throughout the world, be 
tween individuals, between corporation 
and their men, and between nation “We 
hate only those we do not know 
sound maxim which we do well ever t 
bear in mind In the progress toward 


more harmon 


ious conditions between em 


ployer and employed we see that the sy 
tem of payment by fixed wages has been 
largely supplanted by payment according 


to value of se 


In positions o 


‘rvice rendered by workmen 


f authority over others, and 


by recognition not only in money but in 


position, 
as coin, and 


the able st | 


h often counts quite as much 
not seldom much more with 
here remains still receiving 


the fixed wage the great mass of ordinary 
workmen—but we see in the history of 
relations of employer and employed that 
these have not failed to rise greatly also 
The movement tending to improve the 
position of the worker has not passed 
over even the humblest, but has reached 
and benefited all 

But the irresistible pressure which ha 
foreed change after change in the rela 
tions of capital and labor still operates un 
checked—a sure indication that the final 
stage has not vet been reached. We hav 
evidence of this in another important ad 

nee, the sliding seale, which provide 
not a tixes Wie but im some degre: 
cttle by result Increased demand 


brings higher 
ployer, which 
so that as the 
fall, so do the 
wert 


Carnegn 


asked what 


Company was ever 


prices and profits to the em 
in turn bring higher return 
employer's profits rise and 
rewards If | 


the best the 


workman's 
Was SCTVICE 


able to ret 


ane 
77 
ate 
age 
in 
| 
aN 
a 


der the wage earners, next to giving steady 
to 
“By persuading them to 


employment at wages equal any, | 
hould 


adopt the 


answer, 
sliding scale, with a minimum 
wages, at its works at 


nsuring living 


Braddock, fourteen years ago, which has 
given perfect satisfaction from that day to 
this and is still in force, and has produced 


undisturbed harmony between capital and 


abor 

(ientlemen, while, as vou have seen, the 
Carnegie Steel Company interested its 
young men as partners, and was always 


anxious to reward exceptional service, and 
carried the bonus system to an extent, per 


Ips, 
ion, the masses of the ordinary workmen 


unknown in any similar organiza 
be embraced under the limited 
had 


thought desirable that their savings should 
The objection to this from 


ould not 


partnership form, even if 1 been 
he so invested 
the point of view of the workmen, which 
always arose in our minds, and which we 
were never able to surmount, was the sad 
and instructive history of the largest 
manufacturing concerns, especially those 


of iron and steel 


The most convinemg proot of the steads 
march of labor to recompense more and 
more based upon profits, and in forms 
drawing capital and labor into the peaceful 
bonds of mutuality, 1s to be credited to 
the United States Steel Corporation, the 
largest of all industrial corporations, and 
for which it deserves unstinted praise, as 
proving a genuine interest in the work 
men and sagacious thought for its own, 

lo this step I invite your earnest atten 


tion, for it may well prove of surpassing 


mportance and mark an epoch in the his 
tory of the relations of eapital and labor 
It may even be looked back to as having 
the solid the 
solution of most of the troublesome ques 
From Andrew Car 
the Tron and Steel 


furnished foundation for 


tions between them 
egie's address hefor 


4 


Tustitute 


Some New Things. 
PLANER COUNTERSHAFT WITH 
ING PULLEY. 


SPEED-CHANG- 


This countershaft is built by the Speed 
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speed of the platen on the cutting stroke 
may be varied to suit the work; the return 
speed is constant, the reversing belt being 
driven from pulley A, which fits freely on 
the shaft and is driven from the main line 


by a belt on the step B. The countershaft 
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10-FCOT BORING MILI 
The boring mill shown in the illustra- 
tion has been designed to meet the re- 


quurements 


the chief manifestation of this adaptation 
the 


of the new high-power steels, 


heing great weight—&o,000 pounds 


itself remains stationary, set screws secur 
ing it in its hangers. The belt for driving 
the speed-changing pulley runs on C, the 
latter transmitting power to pulley J), from 
which pulley the planer is driven forward 
through three shifting intermediate mem 
only one of which is shown in the 
cut. The speed of the pulley is changed in 
the usual way through worm-gearing con 
trolled and One 


shipper starts and stops the various parts 


bers, 


by a rod hand-wheel. 
mounted on the shaft, this shipper running 
the belt onto or off from loose pulley /: 


and operating the clutch FV’ for engaging o1 


Changing Pulley Company, of Indianap- disconnecting the speed-changing pulley 
Cc 
. 


| 
B 
D 
A 
SECTION THROUGH 
olis, Ind., and fitted with their variable 


speed pulley, with which our readers are 


already familiar, With this counter the 


col 


NTERSHLAFT 


he shaft is drilled out from each end, as 
shown, and grease cups are provided tor 
lubricating the running parts 


BORING 


MILL. 


Special attention has been given to the 
adaptation of the machine to belt or mo- 
tor driving—the latter by either constant 
or variable speed motor. For a constant 
speed motor the countershaft is retained, 
the 
the 


connecting the motor to the countershaft 


motor being attached to the frame on 
side opposite to the one shown, a belt 


For a variable-speed motor the counter- 
shaft and cone pulley are removed and the 
motor is attached in the place occupied by 
the pulley in the machine 
selt shippers are provided for 


lower cone 
shown. 
shifting the cone belt, these shippers being 
operated alternately as the operator would 
do with a small belt when using his hand 
direct. A wide high-speed belt may thus 
be shifted with practically the same ease 
that a controller handle would be manipu 
lated. The heads and crossrail are han 
dled for quick traverse by power taken 
the the 
or independent 


countershaft in machine 
from 


with variable-speed motor drive 


trom 
motor 
Fifteen 


The feeds 


shown, an 
changes of speed are provided 
all positive—range between 1-32 and I 
inch horizontally, and 3-128 and 34 inch 
All threads between 1 and 12 
including 11! may be cut by the right 
hand head from feed to 
screw cutting, from feed to quick traverse 


\ ertically. 
The changes 


and the reversal of feed and traverse are 


all made by the permanent handles shown 


Ans 
772 
/ 
| 
ae — 
\AY 
| 
28 
j 
ef ) 
4 
| 
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The weight of the tool heads is carried on 


the supplementary guide surface, near the 


bottom of the crossrail, the top guide re 
The table 


thre 


sisting the tilting action only 


and spindle weigh together 


spindle being 20 and 14 inches in diameter 


by 60 inches long and the lower bearing 


teing self-contained. The ring table sup 
port bearing 1s 50 inches in diameter, and 
is flooded with oil. The table is sur 
rounded by an oil channel, the T-slots in 


the with drain 


away 


clining toward center a 


pipe to all lubricant supplied 


to the tool 


carry 


The machine requires an 18 


horse-power motor 


\ SPECIAL LATHE TOO! 


Phe 


lathe 


cut, from a recent patent, shows a 


tool designed for circular 


turning 
coneave outlines such as rounded grooves 
The 


struction of the tool requires no explana 


and fillets of considerable radius con 


tion, except to note that the worm spindl 
and 


is carried through an eccentric sleeve, 


A SPECIAL LATHE 1 


wT 


this sleeve, which is 


the pin projecting at the side, the worm is 


by turning 


thrown in or out « The cut 


f gear 


sug 
gests the making of a handy tool for many 


purposes without the worm gear or 


The tool could be 


angle hori 


any 
rotating arrangement 


easily clamped and set at any 


zontally and the goose-neck holder would 
prevent chattering 


MOTOR-DRIVEN 


GRINDE! 


Vhis machine, which is fitted with 18 


inch disks, and swing tables, one of which 
is adjustable to any desired angle and 
provided with T-slots for holding gages 
or fixtures, is driven by an Akron multi 
polar, compound-wound motor, the 


armature being pressed on to the disk 


The motor, it will be noticed, ts 


the 


<pindle. 
entirely enclosed; ot 


the hood he 


ever, when necessary to 


upper portion 


may readily removed, how 


adjust the brushes 


The end thrust of the spindle, o1 ature 
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taken 


shaft, 


Is up by jam-nuts placed at The publication of idexes, digests, etc 
both sides of the left-hand box, this at ft current periodica terature vt 
rangement preventing crowding of — the eans a new idea. One of the latest ver 
nuts against the boxes when the armature tures in is ade 
becomes warn rh ournals are we \ ition de Presse Technig 

Rue du Nord, Bi el Belgiun 
pany propos 
tied ! 
| ce I i’ 
ol late a 
engi hroughout the worl 
rte | (; 
| ‘ ave thet 
gage eng ed ne of 
‘ 1 n ] ot 
selection 1! X irds inh 
: lipping service by which the original a 
protected from dust and provided wit te Ge 
ring oilers. The grinder is built by the | sii 
Ransom Manufacturing Company, Osh 
osh. Wis “The G Engine Handbook Fourt 
edition. By FE. W. Roberts. 264 3' 2x 
Technical Publications. uch pages with 4o illustrations, 
Traité de Techroligie Mécanique Métal Publishing Company, 
lurgique.” By A. Ledebur, Professor 
at the Academy of Mines of Fretberg, Vhi is a manual of design dealing espe 
Saxony. Translated into French from  *' ly with American practice Europea 
the second German edition by G. Hum practice in the design of gas engin 
hert, engineer-in-chief of bridges and quite well treated in existing book 5 mu 
roads. 749 pages, 6'4x10 inches ; 729 il American practice, which differs tro 
lustrations Paris: Gauthier-Villars, European 
55 Quai des Grands-Augustins. heen well treated in print. The presem 
volume, while small, contaimms a surprising 
The superior lucidity of imount of information This edition con 
French to scientific German brings this 
book one step nearer to English-speaking 
win na le 1 hia ee! 
readers than before its translation In ahead 
point of gravity it suggests French rather 
than German authorship, being a deserip Phe Ne n kimery Whi Compan 
tive volume of encyclopedic character epublished pamphlet form, the a 
rather than a profound treatise. Indeed, by Cha Ht. Norton, which 
the author disclaims intention of produc ge with at 
ing the latter, but has been desirous of d munents upon tl 
writing a book which will aid students and rl we derstane 
voung mechanics completing hei ut genera ee 
studies and eive thre an idea of the nd ven 
things they see before them ino industry cop esp 
With this object in the treatment 1 the \ 
based on an explanation of natural law grinding 
nd properties of metals The ground 
covered is extensive, comprising, in chief A Novel Cause of Death. 
the following topics Metals commonly \ t with a gentle in 
employed and their alleys mall tool Lins nder pre 
work by fusion; work by forging; worl t d be immagine 
by separation (machine t ol etc.) work 
of combination (riveting machine bra hr WW ( d pposite D 
ing, etc.), and works of preservation and fire 1 ectric powet 
embellishment Phen there are chapter tried nt fat 
devoted to the manufacture of sheet bel out midnigl 
wire, type, tubes, serews, cutting tools, nowing tarted about ¢ 
nals, coms stee] pens pins, net dle nd va t 
ocks, et There 1s a 2! page appendix ler cvement t hie 7 ne 
hy M. J. Joly on the safety of workmen 
which contains many practical and sugg 
tive rules intended to prevent shop ac 
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A Nine-Hour Day. 


Our contributor W. H. Sargent, who is 
a draftsman in the establishment named, 
sends us the following from a news dis- 
patch: “One thousand men are jubilant 
to-night over the announcement that the 
scale factory of FE. & T. Fairbanks & Co. 
will adopt a nine-hour basis June 1. It 
has always been a source of pride that 
there has never been any strike or labor 
contest in the scale factory since it was 
established more than sixty years ago.” 


After being on. strike for about six 
months, the boilermakers of the Union 
Pacific Railroad are to return to work 


pending a settlement of their difficulties by 
arbitration. 


The Executive Committee of the Rail- 
way Supply Men has issued a circular ex- 
plaining transportation and hotel arrange 
ments for the meetings of the American 
Railway Master Master 
Car Builders to be held in Saratoga June 
Copies of the 


Mechanics and 


24 to July 1, inclusive. 
circular can be had on application to the 
secretary, J. Alexander 24 Park 
place, New York. 


Srown, 


The Remington Typewriter Company, of 
Hlion, N. Y., has announced that it will 
hereafter and until further notice give $100 
a year to each of its employees who has 
been connected with the company ten years 
or more, paying $50 on June 1 and the 
The arrange- 
ment is revocable at the will of the com- 


sine amount at Christmas. 


pany, and is conditional upon good and 
faithful work in each individual case. As 
soon as the other employees complete the 
ten years of service they become benefici- 
aries with the rest. At the present time 
257 are said to be qualified 


What is said to be the largest) single 
boiler ever made has recently been built 
for a French torpedo boat. It is a water 
tube boiler and supplied steam for an en 
gine which developed 3,500 horse power. 
\Howing 12!5 pounds of steam per indi 
cated horse-power per hour, the evapora- 
tion would be 20 tons of water per hour, 
while the weight of the boiler complete 


with fittings is only 19.2 tons, or less than 


13 pounds of boiler weight) per horse- 
power dev cloped. 
Personal. 
Marshall W. Hanks will represent the 
Nernst Lamp Company, of Pittsburgh, 


Pa., at the National Electric Light Con- 
vention, to be hold in Chicago, May 26, 27 
and 28, 1903. 

KE. O. Edson has been elected secretary 
and of the Laufketter-Bendit 
Mercantile Enginecring Company, of St. 
Louis, and F.C 
become: president of the Victor Manufac 


treasurer 
Laufketter retires to 


turing Company, of the same city 


AMERICAN MACHINIST 

machine shop foreman with the Bullock 
Electric Manufacturing Company, Cincin- 
nati, resigned May 9 to accept the position 


Loose, who held the position of 


of general foreman with the Jenney Elec- 
tric Manufacturing Company, of Indianap- 
olis. The associates of Mr. Loose at the 
Bullock Company presented him with a 

appropriately 
the 


silver tea set, 
token of 


which he was held. 


handsome 


engraved, as a esteem in 


Obituary. 

Benjamin F. Jones, for many years head 
of the Jones & Laughlin Steel Company, 
cied May 20, seventy-nine years old. Mr. 
Jones had been one of the foremost con- 
tributors to the development of Pittsburgh, 
and was as active in political affairs as in 
Lusiness, having been chairman of the Re- 
publican National Committee in the Blaine 
campaign. 


Commercial Review. 


New York, Monday, May 25, 1903. 

The situation in the machine tool trade 
continues to be marked by a steady under- 
tone, with the buying of a few tools at a 
time the distinct feature. This manner of 
purchasing seems to be increasing 1n popu- 
larity, for more of it has been done during 
the months that have had 
secasion to note in some time. This is 
particularly true of large propositions. 
Time was when specifications for all the 
tools required were sent out to the trade 
at once, but nowadays it is not an unusual 
thing for the specifications to be issued 
In trade 


past few we 


calling for a few tools at a time. 
circles the custom is said to be due to the 
fact that improvements in machine tools 
are being made so frequently that buyers 
want to be in a position to avail them- 
selves of them, hence their practice of 
appearing in the market at occasional in- 
tervals. 

If there is anything more than another 
which insures the permanence of the ma- 
chine tool industry it is the improvements 
which are constantly being made in_ it. 
are being made with such 
that the machine tool of a 
weeks or months ago loses its identity in 
We are led into these 


These fre- 


quency few 
one or more ways. 
reflections by some reports which have re- 
cently reached us concerning the present 
the tool 
trade abroad. 


condition American machine 

Everybody knows that during the past 
few years, and especially during the past 
year, American’ manufacturers have paid 
little or no attention to foreign fields, con 
tending all along and now that they have 
and 


see sufficient in prospect, to render it un- 


enough domestic business on hand, 


necessary for them to go in search of for- 
trade. 

How Jong this condition will) prevail 
cannot be surmised, but one of the reports 


which came to us recently was to the effect 
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that when American manufacturers do turn 
their energies abroad they will .be sur- 
prised to see the close resemblance Euro- 
pean machine tools bear to their own, and 
which will make it impossible for them to 
secure the business they anticipate. 

Local machine tool men take no stock in 
such claims. While admitting that for- 
eigners have been very active recently in 
copying our tools, they ridicule the conten- 
tion that they will ever be able to do it to 
such an extent as to make it impossible 
for them to obtain orders abroad if they 
should try to do so. Their principal reason 
for this conclusion is that 
machine tool 


American su- 


premacy in construction 1s 
still potent, and that in the matter of im- 
provements Uncle Sam 
the world. 
that by the time the foreigners have made 


will -continue to 


lead They argue, therefore, 
their tools conform to the latest improve- 
ment they have instituted, another one will 
probably have been effected. Consequently, 
they assert, they can be relied to hold 
their own in any part of the world when 
it comes to offering the best tool that can 
be had in the market. 

The old saw that “it’s an ill wind that 
blows nobody good” confirmed on 
Friday, when the repair shops of the Sea- 
board Air Line in Portsmouth, Va., were 


Was 


completely destroyed, at a loss amounting 
to at least $750,000. 
order for machine tool men when they are 
rebuilt, 

The meeting of the Na- 
tional Machine Tool Builders’ Association 
will be held at Worcester, Mass., on Tues- 
The 


Worcester will en 


This means a good 


semi-annual 


day and Wednesday, June 9 and 10. 
machine tool men in 
deavor to do everything they can for the 
comfort of those who will attend, and have 
appointed a committee, consisting of E. 
W. Whitmore, of the Prentice Brothers’ 
Company, and Enoch Earle, of P. Blais- 
dell & Co., with that object in view, 

When the association met in Cleveland 
last October it served to bring personally 
together many men in the trade who had 
only known one another through the me- 
dium of correspondence. It was noticed, 
however, that the representation from the 
East was not as large as was expected, 
chietly because of the great activity which 
prevailed at the time, and which made it 
impossible for many to get away, particu- 
larly since the trip to and from Cleveland 
covered almost two days. 

The probabilities are, however, that at 
the forthcoming meeting of the association 
the delegation from this section will be 
considerably larger, since Worcester can 
be reached from New York in a few hours, 
and it being summer trade is not likely to 
No 


bas been made of the business to be con- 


he so. brisk. definite announcement 
sidered at the meeting. 

The Becker Name Plate Company, 245 
state that 


business is not only holding up in their 


Atlantic avenue, Boston, Mass., 


line but is increasing, as last month their 
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business was 25 per cent. greater than the 
corresponding month of last year. 

The Evans Friction Cone Company, 85 
Water street, Boston, Mass., say that the 
outlook for a continued good business in 
their line is very encouraging and that they 
are very busy. Mr. Evans states that they 
are making quite a number of improve- 
ments in their friction cone pulleys, and 
that they are now remodeling their entire 
line and making new patterns throughout. 

The Titusville Iron Company, of Titus 
ville, Pa., has recently completed what is 
probably one of the largest boiler shops in 
the country, in being one room 200 feet in 
width and 425 feet in length, consisting of 
four 50-foot bays, each of which is equipped 
with an electric crane of suitable capacity 
running the full length of the building. 
Across one end of the building extends 
the 
cars are run into the works and loaded or 


railroad track, upon which railroad 


unloaded under cither of the cranes as de- 
sired. A large number of new tools have 
This 
has enjoyed a very desirable trade in the 


been recently purchased. company 
horizontal tubular boiler and all classes of 
sheet iron and heavy plate work 

The American Blower Company, of 
Detroit, Mich., reports business excellent 
Among the larger or- 
Cers recently received they mention heat- 
ing and induced draft apparatus for the 
new pliant of the Ironton (Ohio) Engine 


in all of its lines. 


Company; drying apparatus for the IIli- 
nois Sugar Refining Company, to be in- 
stalled at Pekin, Ill, and dry kilns for the 
Mengel Box Company, of Louisville, and 
the Brooklyn Cooperage Company, of New 
York. y 

The Tabor Manufacturing Company, of 
Philadelphia, announces that it ar- 
ranged with the Draper Company, of Hope- 
dale, Mass., 
ot hand-rammed molding machines, which 
the latter firm has been building for its 
“his machine will go into places 


has 


for the manufacture and sale 


own use. 
and be used for lines of work for which 
it is specially adapted, either in connection 
with or independently of the Tabor mold- 
ing machine. 

The Christensen Engineering Company, 
of Milwaukee, Wis., 
brakes “Ceco” 
will hereafter be known as the National 
The 
creasing demand for Christensen air brakes 


manufacturers of air 
and electrical machinery, 


Electric Company. constantly in- 
and “Ceco” electrical machinery has made 
the change of organization necessary. To 
accomplish this result the owners of the 
stock of this company have organized the 
National Electric Company, and the assets, 
good will, ete., of this company have been 
transferred to the National Electric Com- 
pany; the purposes, ownership, manage- 
ment and control of the new company are 
identical with those of the old. 
The New York office of the 
Elevator Company, 156 Fifth avenue, has 
for the 
to he 


Plunger 


closed a contract two of latest 


types of plunger elevators installed 


in the New York Maritime Exchange 
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The Loomis-Pettibone Company, of 52 
and 54 William street, recently increased 
its capital to $2,000,000. The officers and 
directors of the company are: Benjamin 
Guggenheim, president; Cyrus Robinson, 
first vice-president and general manager ; 
Burdett Loomis, Jr., second vice-president 
end manager sales department; Leon P 
Feustman, secretary and treasurer; Bur- 
dett 
Hawley Pettibone, chief engineer; Charles 


Loomis, consulting engineer ; 
Finney. 

The new plant of the company is now 
under Elizabeth, N. J.. 
and will be provided with the best modern 
work of the 


construction at 
equipment for turning out 
highest grade. The company expects to 
spend in the neighborhood of $600,000 on 
this plant immediately, and it will be so 
expansion as 
The company 


designed as to permit of 
fast 


is now 


as conditions demand. 
prepared to enter into contracts 
for the equipment of complete plants, gas 
generators, gas engines, and electric gen 
erators and motors. Until its own plant 


is ready to turn out large gas 


they will deliver the engines manufactured 
Man 
England, of which they have the 


engines 


by Crossley Brothers, Limited, of 
chester, 
exclusive agency for North America, and 
for which they have recently secured some 
very large orders. 

The Toledo Machine 
pany, of Toledo, Ohio, 
its present quarters and has just let the 


Tool 


outgrown 


and Com 


has 


contract for a new shop building, which 
will be 100x262 feet. A portion of this 
Inulding will be five stories, the balance 


two stories. The managers of the com 
pany have visited many of the best modern 
shops in the country for the purpose of 
getting full information concerning mod 
ern machine shop methods, and they be 
lieve when their new shop is finished it 
will be one of the most perfect and best 


The 


new shop will have a 30-ton 40-foot span 


eauipped shops in the United States 


electric travelling crane, with 150-foot 


runway. During the past four years the 
company has been gradually disposing of 
its old machine shop equipment, replacing 
machine tools on the 


same with the best 


market, and orders already have been 
placed for a large amount of new equip 
ment to be installed in the new shop. In 
dustrial railways, pneumatic hoists and 
overhead trolleys are some of the features 
to which special attention has been given 
The contractors are under bond to have 
the new building completed by July 25. A 
large portion of the new equipment is now 
on cars at Toledo, and the company ex 
pects to be doing business in its) new 
\ugust 15, 


capacity will be more than trebled. it is 


quarters by when the present 
possible that the capital stock of the com 
pany will shortly be increased to a quartet 
of a million dollars to enable the company 
to handle its increased business 
CHIE 
When 


about at the 
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trade conditions are inquired 


Western dealer in 


office of a 


upplies of almost any 
that 


the first topic that will 


machinists’ 
tual or 


} 1 
the chances are strikes, 


prospective, will be 
be voluntarily mentioned by the managet 


thus become on 
of the The 


ment heard is that business on Canal and 


Ihe labor situation has 


market factors usual state 


Clinton streets, Chicago, and in that neigh 
lood Thus 


a teamster, who does hauling for many ot 


has been seriously curtailed 


the machinery houses and has twelve 
teams, says he now has work for only four 
of them 

But in regard to the trade in machinists’ 
supplies it makes a difference whether ot 
mainly the 
One shrewd supply 
that a strike in a 
machine shop usually means a boom in the 


He explains the 


buyers are manufac 
the 


obser es 


not the 


turers or men 
house man 
small machine tool trade. 


anomaly by saying that when the men are 


idle they have time to visit the supply 
stores and find out what is new. They 
invariably find somothing newer or better 
than they have been using, and rarely 
leave the store without making a put 
chase. It often happens, likewise, that on 
occasions like that machinists frequently 


change from one shop to another and have 
a new line of work to follow, which neces 
And there is 


also to be considered the improvident class 


sitates some tool purchases 


of men, who, when idleness comes, are 


obliged to sell or pawn their tools, re 


sumption of work obliging them to pur 
chase anew 
There is a difference also between the 


trade that iobbers and from 


that 


comes from 


retail merchants and which comes 


direct from the manufacturer. It takes 
some time for adverse shop conditions to 
impress the merchant trade. The general 
opinion, based upon trade up to the pres 
that 


decrease im its 


May will show a 
totals \pril, 
And 


ssimistic talk that is in the air relates 


ent, seems to be 


slight from 


which was an unusually good month 
the pr 
than to. the 


more to the tuture past or 


even the present 
It is one of the pleasing statements that 
idleness, actual of not 


the prospective, 1S 


occasioned by anv lack of orders or busi 


ness, The common report ts that the state 
of the trade is excellent, many shops hay 


then 


able peri vl thead 


contracts output for a consider 


ing 
There is a present lull, 
discussion quite 


induced by newspaper 


while it lasts it unfavorably 


atfects the aggregate volume of trade, even 


undimin 


Helmet 


port an 


ished call for Gardner grinders, 


taps and other specialties of thei 


temper 


manufacture. The Baldwin Locomotive 


Works are 


grindet 


a recent buyer of a large Gard- 


Quotations. 
New York, Monday, May 25 
New York prices for Northern and 
Southern irons for nearby delivery are a 
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Northern: 


No. 2 19 25 @. 10 
Southern: 

No. 1 Foundry. ......... 20:28°@ 20 75 

No, 2 Foundry.......... 19 75 @ 20 25 

No. 3 Foundry.......... 19 00 @ 19 50 


No. 4 Fourdry.......... 18 00 @ 1900 

Bar 
mill] price on dock, 
load lots. Smaller 


2.00 to 2.15c. 


Base sizes—Refined brands, 


Iron 
1.85c. upward in car- 
quantities from store, 


Tool Steel—Base sizes—Good standard 
quality, extra grades, I3c. and up 
ward, 

Machinery Steel — Base sizes — From 


store, 2.05 (@ 2.10c. 
Cold Rolled Steel Shafting—2.90c. from 


store for base sizes. 


Copper—Lake Superior ingot, 1434 @ 
15c.; electrolytic, 1434 @ 15§c.; casting, 
144% @ 


Pig Tin—In 5 and 10-ton lots, f. 0. b. 
New York, $28 30 (@ $28 50. 

Pig Lead—4.37!4c. for carload lots. 

Spelter—5.60 @ 5.75c. 

Antimony — Cookson’s, 
Halletts, 634 @ 7c.; other brands, 614 @ 
634c. 

Lard Oil—Prime City, 77 to 8oc., 
cording to brand and quantity, ranging 
from one barrel up to large lots. 


New Catalogs. 


Kerr Brothers Manufacturing Company, 
Toledo, Ohio. 1908 catalog of handles, tools, 
hard and soft wood lumber, electrical sup- 
plies, tent materials, etc. 6x9, pp. 16, paper. 


@ 77RC.; 


ac- 


I. Goodrich Company, Akron, O. ‘“Good- 
rich Clincher Tires,” a pneumatic tire for 
vehicles, describing the tires and method of 
attachment and giving instructions for the 
making of repairs. 6x, pp. 36, paper. 

Dodge Manufacturing Company, Toronto, 
(mt. Power transmission machinery, includ- 
ing wood split pulleys, rope’ transmission, 
friction clutch and cut-oft couplings, grain 
handling and conveyor machinery, ete. Pro- 
fusely illustrated. 6x9, pp. 311, paper. 

American Blower Company, Detroit, Mich. 
“The Heating and Ventilation of Manufac- 
turing Establishments.” Containing a num- 
ber of half-tone illustrations of plants in 
which the “A B C” fan system has been tn- 
stalled. Attractively arranged and printed. 
7x9, pp. 82, paper. 

Dodge & Day, Nicetown, Philadelphia, Pa. 
“The Requirements of Machine Tool Opera- 
tion with Special Reference to the Motor 
Drive,” reprint of paper by Charles Day pre 
sented at the two hundred and twenty-ninth 
meeting of the New York Electrical Society, 
December 17, 1902. 

Goodell-Pratt Company, Greenfield, Mass. 
Catalog No. 6, representing a large, line of 
tools, including automatic screwdrivers, hand, 


breast and bench drills, chucks, hack-saws, 
saw blades, polishing and grinding heads, 
glass cutters, tool sets ete. Profusely fllus- 


trated. 6x9, pp. 128, paper. 

Jeffrey Manufacturing Company, Columbus, 
Ohio. The “Barney” brick conveyor system. 
A neatly printed and well illustrated catalog 
of brick handling methods, containing also 
descriptions and views of other conveying 
systems and specialties of the Jeffrey Manu- 
facturing Company. 6x9, pp. 32, paper. 
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Fort Wayne Electric Works, Fort Wayne. 
Ind. “Perfection in Transformer Insula- 
tion.” This publication contains information 
in general on transformer insulation and de- 
scribes in detail the process of treating coils 
for trangformers of the make of the above 
company. 5x8, pp. 15, paper. 

The Garvin Machine Company, Spring and 
Varick streets, New York. “Universal Mill 
ing Machines,” Catalog No. 1, 1905. Five 
sizes of milling machines are illustrated, to- 
gether with fittings and parts. Special at- 
tention is devoted to the No. 2144 universal 
machine, which is illustrated in several posi- 


tions and described in detail in the text. 6x9, 
pp. 31, paper. 
The Solar Motor Company, Boston, Mass. 


Solar motors, devices employing the heat of 
the sun for fuel, for generating of power and 
heating of water. Illustrated by photographs. 
6x8, pp. 12, paper. “Solar Generators and 
Hydraulic Engines,” paper read by Wm. 
Henry Jaques before the Tenth Nationa! Irri- 
gation Congress, Colorado Springs, October 
6 to 9, 1902. 

American Air Compressor Works, 26 Cort- 
landt street, New York. Ar compressors ; 
Catalog “A.” American air compressors, air 
receivers, vacuum pumps, carbonic gas and 
high-pressure compressors and American air 
lift pumping system, together with informa- 
tion regarding pneumatic tools, including a 


table showing flow of air through various 
sizes of orifices. 6x9, pp. 54, paper. 
The Pike Manufacturing Company, Pike 


Station, N. H. “Oil Stones; How to Use and 
Select Them.” A 30-page booklet giving sug- 
gestions on the selection, use and care of oil 
stones, containing also a brief account of the 
sharpening stone in history and of its de- 
velopment from the crude stones used by the 
ancients to the fine oil stones in use to-day. 
This book!et will doubtless interest those hav- 
ing to do with the use and purchase of sharp- 
ening stones. 


The Safety Emery Wheel Company, Spring- 
fleld, Ohio. IXmery wheels and_= grinding 
machinery; safety, sectional, plain and spe- 
cial corundum, carbondite and emery wheels, 
and a varied line of grinding and polishing 
machinery, including open side surface grind 
ers, automatic disk grinding and polishing 
machines, plow grinding machines, tool grind- 
ers, combination grinders, etc. Profusely il 
lustrated by half-tones and drawings. 6x9, 
pp. 172, paper. 

The Binsse Machine Company, Newark, N. 
J. “The Tool for Quick and Accurate Bor- 
ing.” This catalog illustrates three sizes of 
horizontal boring machines and shows a num- 
ber of views of the horizontal boring machine 


operating on representative work. Boring 
bars, boring head, facing attachment, rotary 
tables, ete., are also shown. The machines 


and attachments are fully described and illus 
trated, the illustrations being of a high order. 


5x7 pp. 31, paper. 
De Laval Steam Turbine Company, New 
York. ‘Tne De Laval steam turbine; its su- 


periority in point of efficiency and economy 
to ordinary types of steam engines; its con- 
struction and application in steam turbine 
motors, direct-connected steam turbine dyna- 
mos, steam turvine pumps, electro-motor 
pumps, steam turbine blowers, marine light- 
ing sts, rotary fire engines, ete., described 
and illustrated. Illustrated throughout with 
reproductions of drawings and photographs. 
6x9, pp. 52, paper, with attractive cover de- 
sign. 

New York Belting & Packing Company, New 
York. ‘Mechanical Rubber This is 
a handsome catalog, printed and decorated in 
colors, showing some of the products of the 
above company, including rubber belting, 


Goods.”’ 
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packing, matting, hose, tubing, rubber covered 
rolls, interlocking rubber tiling, ete. It gives 
some interesting information regarding the 
history of rubber, its production and utiliza- 
tion. It is profusely illustrated with fine 
half-tone cuts and decorative drawings, and 
bears an attractive illuminated cover design. 
pp. 89, paper. 


Chicago, Ill. 
motors 


Western Electric Company, 
“Power Motors.” Showing types of 
adapted to driving various classes of ma- 
chinery. Besides detailed descriptions and 
{llustrations of the motors, a number of 
photographs are reproduced showing their 
application to machines. Attractively ar- 
ranged and printed in two colors on coated 
paper. 7%x10%, pp. 54, paper. “W. E. Fan 
Motors” describes and illustrates in detail 
various types of electric fans, motors, acces- 


sories and parts. 714x101,, pp. 55, paper, 
with handsome cover design. 
The Cincinnati Planer Company, Brighton 


Station, Cincinnati, Ohio, 1903. Catalog of 
metal working planers. In addition to a line 
of standard planers in sizes from 24 inches 
up to 60 inches special sizes of widened plan- 


ers are shown. Motor-driven planers and a 
special rack-cutting planer are _ also _ illus- 


trated, besides fittings, planer tools, chucks, 
centers, nuts, jacks, ete. Complete instruc- 
tions as to the erection and care of “Cincin- 


nati’ planers are given. The illustrations 
are all from photographs and are notably 
fine, and the descriptive text is clear and 


concise. 6x9, pp. 44, paper. 


H. B. Underwood & Co., Philadelphia, Pa. 
Portable tools for railway repair shops, com- 
prising portable cylinder boring bars and fix- 
tures, portable valve seat rotary planing ma- 
chine, locomotive cylinder or dome facing 
machine, portable milling machine, portable 
crank pin turning machine, radius planer at- 
tachment, eccentric mandrel turning machine, 
ete. The catalog is well illustrated and neat- 
ly arranged, and it will be very acceptable to 
those interested in the use of portable ma- 
chines of this class in railway repair shops 
and locomotive and engine shops in general. 
6x9, pp. 35, paper. 

“New York to Newfoundland, Thirteen 
bays on the Steamer,’ by Marion Varian, as- 
sociate editor of Compressed Air. The author 
tells of personal experiences and observations 
on the trip. The booklet is replete with vivid 
word pictures and illustrations from original 
photographs, making it a veritable guide book. 
So effective is it from an advertising stand- 
point, and so entertainingly are described the 
enjoyments of life on board ship, the varieties 
of scenery en route, the inland excursions to 
points of interest, and, in fact, all the charac- 
teristic features of this trip, that after read- 
ing the booklet one feels like packing his grip 
and starting off for Newfoundland. 314x6, 
pp. 44, paper, with attractive cover design. 


The R. K. Le Blond Machine Tool Com- 
pany, Cincinnati, Ohio. Milling machines, 
plain and universal, with att: -lhments, acces- 
sories and parts. in this catalog is shown 
the line of milling machines, as redesigned in 
1902, now being built by the above company. 
The detail and general design of the ma- 
chines are shown by representative drawings 
and excellent half-tone illustrations, and the 
construction and principal parcs of each ma- 
chine illustrated are fully described in the 
text. ‘Tables of speeds and feeds of No. 2 
back geared universal milling machine are 
given. The catalog contains directions 
for erecting, adjustment and care of milling 
machines. It is attractively arranged and 
printed on coated paper. 6x9. pp. 73, paper, 
with cover design in colors. 


also 


Company, Cleveland, 
“Machine Tools for 
containing a varied 


The Warner & Swasey 
Ohio. 1903 catalog of 
Iron and Brass Work,” 
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line of turret machinery, including hollow 
hexagon turret lathe; forming turret lathes, 
with specimens of forming turret lathe work : 
universal turret lathes, inciuding a new 24 
inch universal turret lathe especially adapted 
for the manufacture of iron and 
and for a large variety of standard 


brass valves 
machine 


parts; valve milling machines, double-headed 
key lathes, vertical turret machine. turret 
serew machines, ete Complete descriptions 
with dimensions of sizes are given, and the 


machines are well shown in whole and in de 
tail by carefully photographs. The 
catalog is printed on coated paper and bears 
a neat and attractive cover design. 6x9, pp. 


selected 


o9, paper. 

Niles-BRement-Pond Company, 136 Liberty 
street, New York. Multiple drills. This cata- 
log shows an exceptionally tine line of mul- 
tiple drilling machinery designed for regular 
and special work. The machines are divided 
into four groups. The first shows the Pratt 
& Whitney design of gang drills and four 
types of adjustable multi-spindle drills for 
drilling simultaneously a number of holes in 
valve flanges, electric car motor frames, auto 
mobile hubs, ete. The next group of ma 
chines are standard and_ special multiple 
drilling machines of Niles-Bement design. The 
next section shows a line of multiple drilling 
machines of Niles-Bement design for railroad 
work. Among these are a four-spindle mud 
ring drilling machine, locomotive frame drill 
ing machine, rail drilling machines, arch bar 
drilling machines, four to twenty-seven spin- 
dle car wheel drilling macnines, and extra 
heavy locomotive rod boring machines. The 
last section illustrates universal drilling and 
boring machines of Bement design. The cata- 
log is well printed on coated paper and fully 
illustrated by reproductions of photographs. 
9x12, pp. 47, paper, with attractive and ap- 
propriate cover design. 


Niles-Bement-Pond Company, 136 Liberty 
street, New York. Horizontal boring, drill- 


ing and milling machines or floor boring ma- 
chines. The twenty-four types illustrated 
represent a complete line of machines de- 
signed for boring, drilling, facing and milling 
work which is too large to be conveniently 
handled on other types of machines. The 
lirst part of the catalog is devoted to illus- 
trating and describing the machines, which 
are of two types. While both have a heavy 
column on which the spindle can be adjusted 
at any hight, in the first type the column has 
rapid traverse and slow milling feeds along 
side of a. floor plate, and in the second 
type the column is stationary and a travers 
ing table moves the work under the spindle 
On the latter pages a number ot photographs 
are reproduced showing the machines in oper 
ation on various classes of work and illustrat 
ing the advantages of the use of machines of 
this type for boring, drilling, facing and mill 
ing heavy and awkward pieces of work. By 
using a circular table all operations 
may be performed at one setting. The 
log is attractively arranged, printed on coated 
paper, well illustrated by half-tones, with 
striking cover effect. 9x12. pp. 47, paper 
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Manufacturers. 


The Pollock Fertilizer Company, 
Md.. is planning to build a large plant 


saltimore, 


The Empire Cream 
about to enlarge its plant in 
Boiler plate 
Steel Company, 


Separator Company is 
sloomfield, N. J. 
Iron & 


have 


mills of the Central 
Harrisburg, been 
hurned 


rebuild a 


Ilagerstown, 
will 


Bros. & Co., of 
manufacturers of 
factory. 

The 


Pomeroy 


spokes, 


Damascus Brake Beam Company, St. 


Louis, Mo., may establish a factory at Youngs 
town, O. 
The contract for constructing shops for the 


AMERICAN MACHINIST 


Lombard Log Hauler Company at Waterville. 
Me., has been awarded. 

A new building 1s to be erected 
to be the New England Whip 
Company, Springticld, Mass. 


three-story 
occupied by 


The Saginaw (Mich.) Whistle Company has 
increased its capital stock to $15,000. A fac 
tory will probably be constructed. 

The Sherwin-Williams Company, paint 
manufacturer, Cleveland, O., will build an ad 
dition to its Montreal (Que.) plant. 

A contract has been awarded for an exten 
sion of the Toledo (Q.) 
plant, which will double the capacity. 

The Balke furni 
ture manufacturer, Grand Rapids, Mich., plans 
for a five-story factory, 100 feet square. 


Castings Company's 


Manufacturing Company, 


established at 


Walker, of 
company 


veneer factory will be 
Grand Marais, Mich., by James © 
Alpena, and others, forming a new 

The Madison County 
Iluntsville, Ala.. is, we 
ready to begin the erection of a 
diti n. 

The 
Md., is 
factory 


Spinning Company. 
understand, getting 


$150,000 ad 


Company, Baltimore, 
LIO- foot, 
and en 


Stiener Mantel 
about to erect a 
story building, boiler-house 
gine-room, kilns, ete. 


The Mitchell & Lewis Company, of Racine, 

Wis., manufacturer of wagons, is said to have 
purchased a site for the erection of a big 
storehouse and factory. 
Corn Products Company 
from Chicago have been visiting the starch 
works at Oswego, N. Y., to arrange for the 
erection of a power plant. 

The 
Moines, Ia., 
its plant An 
boiler-house, 150x22 


Officials of the 


Prouty- Bowler Des 
will erect a 
addition 
feet. 


Soap Company. 
$10,000 addition to 


will be built to its 


been let to build for the 
Cleveland, ©., a 
100x200 feet 


The contract has 
H. V. Hartz Company, at 
three-story building, about 
Henry V. Hartz is a machinist. 
Representatives of the American Radiator 
Company, Chicago, TIL, have signed contracts 
with citizens of Litchfield by which the com 
pany is to build a radiator factory there. 


William Muscatine, Iowa., lum 
ber and logging, who is interested in mills 
and owns a box factory at South Stillwater, 


Minn.. has decided to improve the plant. 


Kaiser, of 


is being made to organize a com 
the Central 


An effort 


pany to erect a packing house at 
Stockyards, Louisville, Ky. Rush Watkins, 
John Moran and others are said to be inter 
ested 

The Blackstone (Mass.) Manufacturing 
Company is conditionally planning to build at 
North Smithfield. R. [T.. a cotton mill having 
15,000 or spindles and about 11,000 
looms. 

A rolling mill at the St. Louis. Mo., plant 


Metal Company has been burned 
The operation of 
inter 


of the Hoyt 
and will at 
the plant as a 
with. 


onee be rebuilt 


Who e is not seriously 
fered 

It is stated at Columbus, O., that the Frank 
lin Brick Company has been incorporated ; 
capital, $100,000. President, Doddington ; 
Frank Hunter. The plant will be 


Taylor's Station. 


secretary, 
located at 


The Detroit (Mieh.) Register Company, 
manufacturer of registers, ventilators, sad 
irons and iren noveities, will go to Milan, 
Mich., where it is building a plant. Some, if 


not all, of the machinery has been ordered 


The Board Waterloo, N. Y., is 
considering a from J. OO. (Otto 


of Trade of 
proposition 


J.%) Speneer, of Union Springs, who suggests 
the establishment of a plant for the manufac 
ture of the “Wideawake threshing machine 

The George A. Tloge Tron & Steel Foundry 


Company, Pittshurgh, Pa. has decided to erect 


a larger plant, and a site of 25 acres has been 


Rosslyn. To erect this plant an 


the 


secured at 


increase of S650,000 in capital stock las 


been authorized 


Charles R. Brownell, of Berwick, La 
Ile Merrell, of Holland, Mich M 
Palmer, of Hamilton, Mica., have formed a 


partnership for the purpose of manufacturing 


a beet puller and topper Work is about tf 
begin on the factory 

It is proposed to start a large rwelory 
build narrow- gage railroad = cars it Owen 
Sound, Ont William Robinson, late of the 
Transportation Railway in costa Rica, is pro 
moting the enterprise and is in touch with 
the Board of Trade 

The Russell & Erwin Manufacturing Com 
pany, of New Britain, Conn., one of the con 
stituent plants of the American Hardware 


Company, is to build a new engine house A 


Corliss engine of 1,500 horse-power maximum 


capacity will be installed 
Company, Cincinnati, © 


manu 


Proctor & Gamble 
will build a 
facture 
will be 
various 


Kansas City to 
refine oil The 
Small plants will be 


factory at 
and cost, is 


S 1.000 000 


soup 
said, 
erected in 
cotton seed for the refinery. 

The Wisconsin 
bill granting a charter to the Cornell Land & 
hau Claire, to erect a 
River at Brunette 
the 
puip 


parts of Kansas to gather 


Legislature having passed a 


Power Company, of 
dam across the Chippewa 
Falls, capitalists have 
may 


location 
mills 


inspected 


and erect large paper and 
there 

new buildings 
works of the 


HOOKS SO foot 


It is said that among three 
to be erected at the Lynn, Mass., 
General Electric Company is a 
turbine factory We that 
was circulated and contradicted eartiet 
item for 


believe some such 
report 
in the year, so publish the present 


what it is worth 


Charles S. Tupper, representing the Good 
year interests, of Buffalo, N. Y., has practi 
cally closed for a tract of 38,500 acres of tim 
ber land in Upper Pocahontas and Lower Den 


according to informa 
the intention 


dleton Counties, W. Va 
tion received in Bulfalo. It is 
to erect tanneries and pulp miids on the West 


Virginia tract 
The Michigan 
ing Company, of 
erect a plant there for 
high-pressure the 


Pump & Manufactut 
Mich., is about to 
manufacture of 


Steam 
Trenton, 
the 
result of a 


Pullips, recent 


invention, which embraces some new features 


the pumps wiil be made with capacities rang 
gallons pet 
bisher 

Den 


will 


from 75,000 to millions of 
they 
The rights 
The 
feet 


Ing 


day. are double gear rotary 


were brought from 
building 
the 


the 


pumps, 
proposed 
the 


first 
bor 


made out of 


ver, Colo 


he present castings 
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Miscellaneous Wants. 


tdvertisements will be inserted under thi 


head at 25 cents a line, cach insertion. Copy 
should be sent to veach us not later than Sat 
urday morning fui the ensuing week's issue 
addressed ta our care will be for 
warde d. 

Grant (rears See upper corner, page 62 


free G. Smith, Columbia, Pa 
Wal.M.Wks.,Waltham, Mass 


Caliper eat 
Punches & dies 


Patterns..-Cincinnati Pat. Wks., Cincin., O 

Drawings, patterns and models to order 
Ashland Tool Co., Ashland, la 

Wi'l buy or pay royalty for good patented 
machine or tool tox Ai Macn 


Working drawings .or special machinery 


Gieo. M. Mayer, M. Monadnock, Chicago 
Light and fine mach'’y to order: models and 
elec, work specialty. Eb. O. Chase, Newark, N. J 


Automatic machinery designed and con 


structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mia.s 

Special and light machinery, models; sub 
press and blanking dies a specialty, also fine 
tool work. Box 250, Wateroury, Conn 


Wanted Competent managers, stiperinten 
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dents and foremen. James Brady, Room J, 
Oth Floor, 220 Broadway, New York. 

Designing auto. mach'y tools for inter- 
changeable work a specialty ; drawings made 
at moderate prices. Box 043, New Haven, Ct. 

Machinists—-Send 10 cents tor blueprint 
table of U. S. S. steam, gas and water pipe, 
giving tapping sizes. Kk. Meyer, Allegheny, 
Pa. 

Wanted—Contract and jobbing work on 
medium and heavy weight machinery and 
parts; prompt delivery. ’. S. Rapid-Fire 
Gun & Power Co., Derby, Conn. 

Capital wanted by well-established works to 
handle increasing business; practical partner 
preferred; fine opportunity; high references 
required and given. Apply “Engine Builder,” 
care AMERICAN MACHINIST. 

Wanted—-A first-class man to take a respon- 
sible position in a modern machine manufac- 
turing plant, in a desirable city of one of the 
Middie States; must have had experience in 
manufacturing sewing machines, gun work or 
some light, high-grade machine manufactur- 
ing: must be familiar with the most advan- 
tageous ways and means of manufacturing by 
the use of modern, up-to-date machinery, fix- 
tures and methods; a man of abiuty and char- 
acter, who has had experience and is a good 
manager of men, who is systematic, broad 
gage and knows how to get results, can secure 
a good, permanent position ; state age, experi- 
ence, references and salary wanted. Write full 
particulars to Box 268, AMER. MACHINIST. 


For Sale. 


lor Sale—-Complece set of patterns, draw- 
ings, blueprints and some gages for heavy 
vertical spindle milling machine; will accept 
reasonable price and give good reason for sell- 
ing. Address Box 297, AMeR. MACHINIST. 

For Sale-——-An established and successful 
machinery manufacturing business in a town 
of 10,000 inhabitants; modern brick build- 
ings, fine water power, good shipping facili- 
ties, ete.; satisfactory reasons for selling; a 
grand opportunity to the right party who can 
invest not less than $100,000 after the fullest 
investigation. Address ‘‘Machinery Manufac- 


turer,” care AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for cach insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the cnsuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. Ij not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. State mentioned indicates present 
address of advertiser. 


Situations Wanted. 
CONNECTICUT, 

Wanted —Position as superintendent, by 
head draftsman, now with a_ -ell-known firm, 
builders of metal-working machinery. Address 
Box $317, AMERICAN MACHINIST. 


ILLINOIS, 

Mechanical engineers want positions; we 
have investigated their records and can fur- 
nish competent men for au kinds of technical 
work. Engineering Agency, Chicago. 


MASSACHUSETTS. 

Machine shop foreman wishes position; ex- 
perienced in modern methods, manufacturing 
and experimental work ; first-class draftsman ; 
best of references furnished ; Boston or vicin- 
ity preferred, Box 323, AMER. MACHINIST. 

NEW JERSEY. 

experienced mechanical draftsman, young 
man, desires position; good references. Box 
$12, AMERICAN MACHINIST. 

Vosition wanted by experienced foreman or 
assistant superintendent on tool, machine or 
experimental work; inventive abilities; best 
of references. Box 315, AMER. MACHINIST. 

Mechanical and electrical engineer, good 
business man, has done all purchasing for 
shop, is now mechanical superintendent, 
Wishes to change on account of climate; good 
judge of values. Box 316, AMER. MACHINIST. 


NEW YORK. 
Machine designer, ete., wants position. Ad- 
dress Box 68, AMERICAN MACHINIST. 


Draftsman, familiar witn machinery. mill 
and furnace work, wishes position in the 
of New York. Sox S24, Am. Macn. 


AMERICAN MACHINIST 


Wanted—Position as toreman patternmaker 
by experienced mechanic, competent to handie 
both men and work to advantage. Sox 325, 
AMERICAN MACHINIST. 

Draftsman, college graduate, with good 
practical experience, Gesires position; best of 
references ; salary moderate to start. Address 
Box 313, AMERICAN MACHINIST. 

European graduate in mechanical and elec- 
tric engineering, 4 years’ drawing-room, 4 
years’ shop experience, desires steady engage- 
ment Wach progressive concern; also fitted to 
represent here or in foreign countries. Ad- 
dress Box 328, AMERICAN MACHINIST. 

Situation as superintendent of factory 
manufacturing machine and wood screws, 
bolts and nuts, by man with large practical 
experience in all branches of above business: 
technical education ; capable of designing and 
building aucomatiec machinery; can handle 
men to advantage. Box 291, AMER. MACH. 

Wanted—Position as superintendent or gen- 
eral foreman, by a practical, up-to-date man, 
thoroughly familiar with the latest shop 
methods and system of cost-keeping; 18 years’ 
experience in charge of help; light inter- 
changeable work preferred; am employed; 
best of references to those wuo desire the ser- 
vices of a hustler. Address M. A. C., 1056 
Decatur st., Brooklyn. N. Y. 


OHIO. 

Assistant superintendent or general fore- 
man, with exceptional ability and experience, 
wishes to make a change. sox 295, Am. M. 

A small firm manufacturing heavy machin- 
ery can secure half the time of a mechanical 
engineer and designer for 31,500 a year; age 
32; technical graduate; 12 years experience 
designing machinery, handling draftsmen, 
ete. W. S. G., care AMERICAN MACHINIST. 

PENNSYLVANIA. 

An experienced machinist on engine work 
is open to engagement after July 1; not en- 
gaged in shop work at present the reason for 
this advertisement; Pennsylvania or West 
preferred. Address Machinist,” care 
AMERICAN MACHINIST. 


Help Wanted. 
CONNECTICUT. 

Wanted—-Hot copper sheet roller on mis- 
cellaneous sheet, ete., for mill turning out 
40,000 to 50,000 Ibs. of sheet copper per 
month and 250,000 breaking down. Address 
and state wages required and references, Box 
206, AMERICAN MACHINIST. 

ILLINOIS. 

Draftsmen for all classes of work; over 
200 actual vacancies for tecunical men; 5,000 
positions filled in 10° years. Engineering 
Agency, 19 Monadnock Block, Chicago. 

College instructors for advance machine de- 
sign, mechanical drawing, wood-working and 
patternmaking, forge and foundry work, elec- 
tricity, ete.; $900 to $1,500. Engineering 
Agency, Cnicago. 

We are constantly increasing the scope of 
our work and invite applications for posi- 
tions from first-class patternmakers, molders 
and core-makers; we always have vacancies. 
Address Allis-Chalmers Co., Lock Box No. 
1065, Chicago. 

MAINE. 

Wanted— Expert die sinker of large experi- 
ence; highest wages or salary to the right 
man. Address “Drop Forge,’ care Am. M. 

MASSACHUSETTS. 

Machinists wanted; good, all-round men on 
special automatic machinery; good pay and 
steady work. Apply to u. FF. Fales, Walpole, 
Mass. 

Wanted—Immediately three first-class die- 
sinkers for drop forge work. United Shoe 
Machinery Co., McKay Dept. Factory, Win- 
chester, Mass. 

Wanted—A good mechanic, capable of aid- 
ing us in doing experimental and development 
work on manufacturing sewing machines. 
“Sewing Machine Co.,”” care AMER. MACH. 


MICHIGAN, 


Wanted—Machinists and machine hands; 
Detroit, Mich. Apply Box 822, Am. Macu. 

Wanted—-A good machinist to work on 
tools and jigs of a simple character and keep 
dies in order; also to take the place of regu- 
lar lathe and boring machine hands when 
sick or off on businesS; would prefer a man 
who has previously had charge of a small 
shop, as the position offered is practically a 
working assistant of our present foreman; in 
answering, write fully regarding experience, 
stating age, whether married or single and 
salary expected; all correspondence strictly 
confidential. Box 308, AMER. MACHINIST. 


NEW JERSEY. 
Foreman in lawn mower factory : first-class 
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machinist and jig maker. S. P. Townsend & 
Co., Orange, N. J. 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
yages to good men. Apply to The Pond Ma- 
chine Tool Company, Plainfield, N. J. 


NEW YORK. 

Wanted—A thoroughly competent instru- 
ment maker; state experience and pay expect- 
ed. Address C. D., care AMER. MACHINIST. 

Wanted—At once, two first-class metal pat- 
tern makers and five first-class toolmakers. 
The Corrington Air Brake Co., Matteawan, 
Wanted—Several experienced mechanical, 
electrical and architectural draftsmen. Apply, 
stating experience and salary expected, Engi- 
neer in Charge, Drafting Dept., General [lec- 
tric Company, Schenectady, N. Y. 

Wanted—Immediately, 50 lathe, planer, 
milling machine and vise hands; steady em- 
ployment and good wages; we build engine 
lathes and other machine tools. Apply to or 
address The W. P. Davis Machine Co., Roches- 
ter, 

Superintendent, with technica: education 
and experience, for manufacturing and foun 
dry departments of large establishment in 
central New York, manufacturing iron goods, 
employing 500 to 600 men; state age and ex- 
perience; only bright and aggressive men 
need apply. Box 309, AMERICAN MACHINIST. 

Machinists wanted in a small manufactur- 
ing town, one hour's ride from New York 
city; wages $2.50 per day of 9 hours; time 
and a half for over time; factory employs 
about 300 men: has been in existence over 20 
years, during which time it has never reduced 
wages or laid off men for lack of work; spe- 
cial inducements will be offered desirable men 
at this time; state nationality, age and ex- 
perience for past 5 years. Box 200, Am. M. 


OHTLO. 


Patternmakers or men with some experi- 
ence. Cincinnati Pattern Works, Cincinnatl, 
Ohio. 

Help Wanted.—-Fifty first-class machine 
patternmakers; only competent, fast men 
need apply. Address Dayton Pattern Works, 
Dayton, O. 

Wanted—Lathe hands, planer hands, vise 
hands, milling machine hands; good wages 
and steady work. Apply to the Harris Auto- 
matic Press Company, Niles, O. 

Wanted—-Foreman, capable of handling 
growing shop of 75 men, making general line 
of automatic machinery, familiar with modern 
methods; salary $2,000 to start. Box 3827. 
AMERICAN MACHINIST. 

Wanted— An all-round machinist to act as 
superintendent in a shop, in Cincinnati, doing 
lignt manufacturing and special work and em- 
ploying between 20 and 380 men; applicant 
must be capable of overseeing machine and 
vise work and must have had experience as 
foreman of both; a good opening for an ener- 
getic and up-to-date young man. Apply, giv- 
ing, age, whether married and_ references 
(which will be treated as strictly contiden- 
tial), Box 278, AMERICAN MACHINIST. 

PENNSYLVANIA. 

Wanted—First-class fitters, experienced on 
vertical boring and turning mills ; good wages 
and steady employment. Coiburn Machine 
Tool Company, Franklin, Pa. 

Wanted—Competent foreman over about 20 
men in brass department of electrical works, 
also an experienced man for general inspec- 
tor; state age, salary and reference. Address 
Box 326, AMERICAN \.ACHINIST. 

We are constantly increasing the scope of 
our work and invite application for posi- 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies. 
Address The Westinghouse Machine Company, 
Kast Pittsburgh, Pa. 

Wanted—-Thorough, competent general fore- 
man to take charge of shop for building pipe- 
threading machinery; must have had experi- 
ence in all its branches; give age, experience, 
salary expected and reference. Box 319, 
AMERICAN MACHINIST. 


Wanted— Machinists for floor, vise and ma- 
chine work in a new machine shop with all 
modern equipment, building steam engines and 
general machinery: in applying state your 
age, experience and preference. Apply or ad- 
dress Kenney & Co., Scottdale, Pa. 

Wanted—General office man for foundry 
and machine business: must be sober, active 
and a methodizer; prefer one between 30 and 
40 years of age: town 40,000 population. <Ad- 
dress, stating experience and salary expected, 
“Central Pennsylvania,” care AMER. MACH. 

Wanted—-A superintendent with experience 
to take charge of a prosperous and up-to-date 
machine shop foundry and wrought-iron shop 
in eastern Pennsylvania, employing about 300 
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with 
ad- 


men; a permanent position tor a man 
push and energy. State experience and 
dress M. S., care AMERICAN MACHINIST. 
Wanted —Thorough, competent general fore- 
man to take complece charge of machinery 
end of a shop manufacturing cast and mal 
leable iron pipe fittings and valves ; must have 
had experience in the best methods, designing 


machinery for same, ete.; give age, experi- 
ence, salary expected and also references. 


Box 318, AMERICAN MACHINIST. 

Wanted —txperienced foreman for machin- 
ists in a modern and up-to-date machine shop 
manufacturing steam engines and general ma- 
chinery ; must understand modern methods of 
conducting a shop and handling men; must 


AMERICAN MACHINIST 


Wanted—General works foreman in plant 
employing about 400 men and doing a general 
foundry and machine business: an excellent 
opporcvunity is offered to a man of experience 
who is up to date on machine tools and who 
is capable of handling department foremen 
with object of pushing work through from 
pattern shop to shipment. Address Box 314, 
AMERICAN MACHINIST. 


449 


manufacturing steam engines for hoisting and 
haulage in coal mines and other general ma- 
chinery ; will employ 200 men; factory and 
machinery are modern; applicant must have 
mechanical ability, energy, experience and 
executive ability: in applying be sure and 


state your age and full experience and refer 
ences as to where you have been in charge of 
machine shop, also state salary expected. Ad 


state age, experience in full, to have applica- 
salary 
Address Box 320, AMERICAN MACHINIST. 


tion considered, also state 


expected. 
Wanted 


Superintendent for a new 


plant Wis. 


Wanted—Mechanical superintendent to take dress Box 321, AMERICAN MACHINiS1 
entire charge shops, foundry and machine WEST OF MISSISSIPPI 
works employing 150 hanas, manufacturing Ww 
automatic cut-off engines and doing general _, Wanted——Experienced foundry foreman ; 
mill and factory repairs; must be thorough S®oP employing 20° molders, Union tron 
in all branches, well uv in modern shop prac Works, Spokane, Wash 
tice and capable of producing results; state WISCONSIN 
age, and references. “Penna, Wanted--Competent machine bench 
care AMERICAN MACHINISTS. hands. The Kempsmith Mfg. Co., Milwaukee, 
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Acme Mchry. Co., Cleveland, O. Long & Allstatter Co., Hamilton, 


Co., Niagara Falls, 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Arbor Presses 


Barnes Co., W. F. 
ford, Ill 


& Jolin, Rock- 


| Pratt & Whitney Co., 


Wilmarth & Morman Co., Grand | 


Mich. 

Ball Bearings 

See Roller Bearings. 

Balls, Steel 

Federal Mfg. Co., Cleveland, O. 
Barrels, Steel 


Kilbourne & Jacobs Mfg. t'o., Co- 
lumbus, ©. 


Rapids, 


Bars, Boring 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey | 
City, 

tarvis Oll Co., A. W., Provi., B. 1. 


Belt Filler 


Schlieren & Co., 
York. 


Chas. A., New 


Belting, Leather 
Patterson, & 


Ltd., New york 
Schieren & Co., Chas. A., New 


Hunter, 


York. | 
Shultz Belting Co., St. Louis, Mo. | 


Belting, Rubber 


N. & Vacking Co., 
ork. 

Peerless Rubber Mfg. Co., 
York. 


New 
New 
Belts, Polishing 

Barr, H. G., Worcester, Mass. 
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Detrick & Harvey Mach. Co., Bal- 

timore, Md. 
Howard Iron Wks., Buffalo, N. Y. | 
Maines Mach.*Co., Philadel., Pa. 
Hartford, 


Conn. 
Reliance Mach. & Tool Co., Cleve- 
Greenfield, Mass. 


Boring and Drilling Ma- 
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Barnes Co., B. F., Rockford, [Il. 
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Beaman & Smith Co., Provi., R. 1. 
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Betts Mach. Co., 
Binsse Mach. Co., 
Dallett & Co., Thos. 
Detrick & Harvey Mach. 
timore, Md. 


land, O. 
Wells Bros. Co., 


Newark, N. J. 
Phila., Da. 


ilmington, Del. 


| Pratt & Whitney Co., 


— Mach. Tool Co., Worcester, 


Le Blond 7 Tool Co., R. K., 
Cincinnati, 
Potter & Mach. Co., 
Vawtucket, R. I. 
Hartford, 


Conn. 
Quint, A. D., Hartford, Conn. 
Reed Co, F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


| Chucks, Drill 


| Almond, T. R., 


Draper Mach. Tool Co., Worcester, | 


Mass. 
Fosdick Mach. Tool Co., Cincin- | 


Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


ork. 
— & Swasey Co., Cleveland, 
0. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Brown & Zortman Mchy. Co., 
Pittsburg, Pa. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Ilill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 


| Niles Tool Works Co., New York. 
| Pond Mach. Tool Co., New York. 


Hilles & Jones Co., Wilmington, 


Dei. 

Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 
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So. Bethlehem, Ia. 

Cincinnati Punch 
Cincinnati, O. 

Reade Mchry. Co., Cleveland, ¢ 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 
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Blue Print Macuines 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
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Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
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Chandler & Taylor Co., 
apolis, Ind. 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros... New York. 


Indian- 


Books, Mechanical 
Baird & Co., Henry Carey, Phila- 


delphia, Pa. 
Derry-Collard Co., New York. 
New York. 


Henley & Co., N. W., 


Wiley & Sons, John, New York. 


Prentiss Tool & Supply Co., New 


ork. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Carborundum 
See Grinding Wheels. 


Castings, Brass 


Kisinger-Ison Co., Cincinnati, O. 


& Shear Co., | 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Steel 


Christensen E Co., Mil- 
waukee, 
tr ie Co., 


Rahway, N. J. 


Milwaukee, 
WwW 
Vaiform Steel Co., 


Centering Machines 
Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
hoenix Mfg. Co., Hartford, Conn. 
Pond Mach. Tool Co., New York. 
Whiton Machine Co., D. E., New 
London, Conn. 
Woodward & Rogers Co., 
ford, Conn. 


Centers, Planer 
Fay & Scott, Dexter, Me. 
Mfg. Co., New Haven, 


Pratt "k Whitney Co., Hartford, 
Conn 

Reed C 0., F. 

Chains, Driving 

Boston Gear Works, Boston, Mass. 


Hart- 


E., Worcester, Mass. 


Biidgeport Chain Co., Bridgeport, 
Conn. 

Federal Mfg. Co., Cleveland, O. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio, 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 


Provi- 


nati, O. 
McCabe, J. J., New York. * 
| Newton Mach. Tool Wks., Phila- | 
delphia, Pa. 
Niles Tool Works Co., New York. 


| Cushman Chuck Co., 


Brooklyn, N. Y. 
& Co., R. New Haven, 
Con 


moll Twist Drill Co., Cleve- 
land, O 


Correspondence Schools 


| Pratt & Whitney Co., 


Ohio. 


See Schools, Correspondence. 
Counterbores 
Slocomb Co., J. T., 
Countershafts 
Builders’ Iron Fdry., Provi., R. I. 
National Machine Tool Co., Cin- 


ecinnati, O. 
Hartford, 


Provi., &.. 


Conn. 


| Reeves Pulley Co., Columbus, Ind. 


Hartford, Ct. | 


Goodell-Pratt Greenfield, 
Mass. 
The E. Horton & Sons Co., Wind- | 


sor Locks, Conn. 

Modern Tool vo., Erie, Pa. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

ee & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn 

he Whitney Co.. Hartford, 


| FI Chuck Co., New Britain, 
Co 


nn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. b., New 
London, Conn. 


Chucks, Scroll 


Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, | 


Mass. 


Clocks, Watchman’s 
Nanz & Co., H., New York. 


Clutches, Friction 


Caldwell. Son & Co., II. W., Chi- 
cago, Ill. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Kisinger-Ison Co., Cincinnati, O. 

New Haven Mfg. Co., New Haven, 


Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Whitney Co., Hartford, 


| smith. L., Franklin Falls, N. I. 


| Harris Oil Co., A. W., 


Compound, Boiler 
Provi., R. I. 


Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 
City, B. J. 

Compressors, Air 


Blanchard Mach. Co., Boston, 
Mass 


Mass. 
Chicago Pneumatic Tool Co., 


Chi- 

eago, Ill. 
N. A., Milwaukee, 
St. Louis, 


curtis & Co. Mfg. Co., 


Gray-Blaisdell Co.. Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 


~ Drill Co., New 
fork. 
Jacobson Mach. Mfg. Co.. War- 


ren, Pa. 
Rand Drill Co., New York. 
Consulting Engineer 
Thompson, Hugh L., Waterbury, 
Conn. 
Controllers and 
Electric Motor 


Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 


Starters, 


Crank Pin Turning Machine 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 
Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 
C2ldwell & Son Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa 


Davis -—a Co., W. P., Roches- 
ter, N. 
“Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J., New Hamburg, N. Y. 


Cranes 
Breit. Hoisting Mach. Co., N. Y. 
t 


Case Atte. Co., Columbus, O. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Crane &Car Co., Cleve- 


and, O. 
Curtis & Co. Mfg. Co., St. Louis, 


Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 
Lane Mfg. Co., Montpelier, Vt. 
Niles-Bement-Pond Co. ., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
& Harnischfeger, Milwau- 

kee 
Sellers & Wm., Philadel., 
Whiting Foundry ‘Equipment 
Harvey, Ill. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, X. 


Obermayer Co. ., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 
Northern Engr. Works, Detroit, 
Mich. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Philadel., Pa. 
Whiting Foundry Equip. Co., Har- 
vey, 

Cutters, Milling 

Becker-Brainard Milling Mach. 
o., Hyde Park, Mass. 

Brown & Mfg. Co., Provi- 
dence, 

Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll ‘ws Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
ie Works, Gloucester City, 


Standard Tool Co., Cleveland, 0. 
Whitney Mfg. Co., Hartford, Conn. 


Cutting-off Machines 


Bement, Miles & Co., New York. 
Bignall-Keeler Mfg. Co., Edwards- 


ville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence. K. L. 

Davis Mach. Co., W. P., Roches- 
ter, 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
deiphia, Ta. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 
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Cutting-off Tools Drilling Machines, Radial—| Elevators Furnaces, Coal and Oil 


Bros. Tool Co., Chi- 
go, Ill. 
0. Holder Co., Shelton, 


Pratt "e Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn. 

Diamond Tools 

Steel Set Diamond Co., New York. 


Dies, Sheet Metal 
bliss Co., EK. W., Brooklyn, N. Y. 
— Mfg. Co., Brooklyn, 


Perkins Mach. Co., So. Boston, 
Mass. 


Dies, Threading, Opening 


Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Cé6., Erie, Va 

I'ratt & Whitney Co., Hartford, 
Conn, 

Dowel Pins 


Obermayer Co., S., Cincinnati, O. 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 


Drawing Instruments 
Keuffel & Esser Co., New York. 
Drilling Machines, Bench 


Barnes Co., W F. & John, Rock- 
ford, Ill. 
— & Whitney Co., Hartford, 
n. 


Drilling Machines, Boiler. 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Drilling Machines, Multiple 
Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 


nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, 

National Automatic Tool Co., 
Dayton, 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

——— Tool & Supply Co., New 


k 
Woodward & Rogers Co., Hart- 
ford, Conn. 


Drilling Machines, Pneu- 
matic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

ig Pneu. Tool Co., Cleve- 
an 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Railway Appliances Co., Chicago, 


Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila- 
delphia, Pa. 

Hisey-Wolf Mch. Co., Cincin., O. 

Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mch. Tool Co., Springfield, 


Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Wool Co., Cin- 
cinnati, O. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

@lill, Clarke & Co., Boston, Mass. 


Continued 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Lil. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mehry Co., Cleveland, O 

Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Ilartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

tiaker Bros., Toledo, O. 

barnes Co., B. F., Rockford, Lil. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Grown & Zortman Mchry. Co., 
Pittsburg. Pa. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hloefer Mfg. Co., Freeport. Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Drills, Center 


rem & Whitney Co., Hartford, 
onn. 

slocomb Co., J. T., Providence, 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 


Drills, Ratchet 


Parker Co., Chas., Meriden, Conn. 

Iratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 


Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 

Dynamos 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker- Electric Co., Am- 
pere, 

ek Dynamo & Motor Co., Belle- 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 


s. 

National Llectric Co., Milwaukee, 
is. 

Northern Elec. Mfg. Co., Madison, 


Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Elec. Co., New York. 

Storey Motor & Electric Co., Har- 
rison, J. 

rr'umph Elec. Co., Cincinnati, O 

Western Electric Co. , Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Electrical Supplies 


Commercial Electric Co., Indian- 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Storey Motor & Electric Co., Har- 
rison, N. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg. Co.. 
Pittsburgh, Ta. 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 
Calder, Geo. H., Lancaster, Pa. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


cngines, Automobile 
Olds Motor Works, Lansing, Mich. 


Engines, Gas and Gasoline 

Bay State Gas Engine Co., Bos- 
ton, Mass. 

Foos Gas Eng. Co., Springfield, O. 

Middletown Mach. Co., Middle- 
town, O. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Regal Gasoline Engine Co., Cold 
water, Mich. 

Struthers-Wells Co., Warren, Da. 

Engines, Steam 

Buffalo Engine Co., Buffalo, N. Y. 

Chandler & Taylor Co., Indian- 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Pa. 


Fans, Electric 


General Electric Co., New York. 
Elec. Mfg. Co., Madison, 
s 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. '& Mfg. Co., 
Pittsburgh, Da. 


Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Feed Water Heater and 
Purifier 


Hawley Down Draft Furnace Co., 
Chicago, Ill. 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Filing Machines 


Cochrane-Bly Mach. Co., Roches- 
ter, 


Fillers, Oil Can 


The Winkley Co., Hartford, Conn. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, I 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Ilaven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

M'ner & Peck Mfg. Co., New 
Haven, Conn. 

Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Mfg. Co., Brooklyn, 


Ww & Gordon, Worcester, 
Mass. 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W.. Philadel., Ta. 

Whiting Foundry Equip Co., Har 
vey, 


Buffalo Forge Co., Buffalo, N. Y. 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

Obermayer Co., S., Cincinnati, O 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y., City. 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 


Furniture, .siachine Shop 


New Britain Ma h. Co., New Brit 
ain, Conn. 


Gages, Recording 

Biistol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Rogers, John M., Boat, Gage & 
Works, Gloucester City, 


eas Tool Mfg. Co., Fitchburg, 
Mass. 
Slccomb Co., J. T., Prov., R. L 
Starrett Co., L. S., Athol, Mass. 


Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Becker-Lrainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., l’rovi- 
dence, 

Dwight Slate Mech. Co., Hartford, 
Conn, 

er Gear Shaper Co., Spring- 
e 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niles Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelpria, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, O. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Patterson, Gottfried & lIlunter, 
Ltd., New York. 

Philadelphia Gear Works, 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin.,O. 


Gears, Rawhide 
Cee Raw Hide Co., Chicago, 
Ill. 


Mech. Co., Pittsburgh, Pa. 

Horsburgh & Scott Co., Cleveland, 
Ohio 

New Process Raw Hide Co., Syra- 
cuse, . 

Nuttall Co.. it. D., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., Vhiladel- 
phia, Ha. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Obermayer Co., 8., Cincinnati, O 

Grinders, 

Heald & Son, L. Barre, Mass. 

Hisey-Wolf ‘Co., Cincin., 0. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 
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Grinders, Cutter Hack Saw Blades and | Injectors Lathes, Bench 
Adams Co., Dubuque, Iowa. Frames Lunkenheimer Co., Cincinnati, O. | Faneuil Watch Tool Co., Boston, 
V7 Mach. Co., Greenfield, ~~ = Stamping Wks., | Sellers & Co., Wm., Phila., Pa. Mass. 

ass. uffalo, N. Y. Loop-Lock Mach. Co., Waltham, 

Becker-Brainard Milling Mach. | Goodell-Pratt Co., Greenfield, | ™8Ppection and Tests 

Co., Hyde Park, Mass. Mass. Hunt Co., Robt. W., Chicago, III. Waitham Watch Too! Co., Spring- 
Brown & Sharpe Mfg. Co., Provi- | Hammacher, Schlemmer & Co., field, Mass. 

dence, R. I. New York. Instruction Schools 
Cincinnati Milling Mach. Co., Cin- | Patterson, Gottfried & Hunter, | gee Schools, Correspondence. Lathes, Boring 


cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., 
Conn. 

Rivett-wock Co., Boston, Mass. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Grinders, Disc 
~~ & Co., Chas. 


Ill. 
Gorton Mach. 
Wis. 


Hartford, 


H., Chicago, 


Geo., Racine 
Iroquois Mach. Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 
Mach. Co., 


Heald & Son, L. S 

Standard Tool Co. 

Washburn Shops, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 
Grinders, Tool 
Barnes Co., B. F., 
Barnes Co., W. F. 

ford, Ill. 
Barr, H. G., Worcester, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Diamond Mach. Co., Provi., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Landis Tool To., Waynesboro, Pa. 
Modern ‘Tool Co., Erie, Pa. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Throop Perforating Co., Buffalo, 


aX. . 
Whitney Mfg. Co., Hartford, Ct. 
Grinding Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Geo., Racine, 


, Barre, Mass. 
Cleveland, oO. 
Worcester, 


Grand 


Rockford, II. 
& John, Rock- 


Builders’ Iron Foundry, Provi- 
dence, R. 
Diamond Mach. Co., Prov., R. I. 


Falkenau-Sinclair Co., Phila., Pa. 


Goodell-Pratt Co., Greenfield, 
Mass. 
Geena Mach. Co., Geo., Racine, 
8. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Hisey-Wolf Mch. Co., Cincin., O 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
a Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Norton Grinding Co., Worcester, 
ass 
— Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, Ohio. 


oe Perforating Co., Buffalo, 
Washburn Shops, Worcester, 
ass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinding Wheels 

Builders’ Provi- 


Iron Foundry, 
dence, R. 
Carborundum Co., Niagara Falls, 


Diamond Mach. Co., Provi., R. L 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

& Emery Wheel Co., Spring- 


Whitney ‘tg. Co., Hartford, Conn. 
Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Too' Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 


Diamond —. & Stamping Wks., 
Buffalo, N. 

Hoefer Mfg. ce, Freeport, Ill. 

West Haven Mfg. Co., New Llaven, 


Conn. 
Hammers, Drop 
Bement, Miles & Co., New York. 
— & Spencer Co., Hartford, 


Bliss Co., E. W., Brooklyn, N. Y. 
Merrill Bros. Brooklyn, 
Miner & Peck Mfg. Co., New 


Haven, Conn. 
Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, Ili. 

Cleveland Pneumatie Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 


Sergeant Drill Co. New 
ork 


ee. Tool Co., Philadel- 

i 

Appliances Co., Chicago, 
Ill. 


Rand Drill Co., New York. 


Standard Ry. Equip. Co., St. 
Louis, Mo. 

Roll Mangle Co., Chicago, 
Ill. 


Hammers, Power 

Scranton & Co., The, New Haven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Clambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 


Hoisting Mchry. Co., New 

ork. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Hunt Co., C. W., West New Brigh- 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

Cc & C Electric Co.. New York. 

Hunt Co., C. W., West New Brigh- 
tea, N. ¥. 

Northern Engineering Works, De- 
troit, ch 

Pawling 


‘Harnischfeger, Mil- 
waukee. Wis. 
Sprague Electric Co., New York. 
Hoists, Hand 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Yale & Towne Mfg. Co., New 


York. 
Hoists, Pneumatic 
Chicago Pneumatic Too! Co., Chi- 


cago, 

Cleveland Pneumatic Tool Co., 
Cleveland, 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Northern Engineering Wks., De- 
troit, Mich. 
Rand Drill Co., New York. 
Igniters, Gas Engine 
Dayton Electrical Mfg. Co., Day- 
ton, 
Indicators, Speed 
Starrett Co., L. S., Athol, 


Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Mass. 


Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Watson-Stillman Co., New York. 
Jack Planer 
Armstrong Bros. Tool Co., Chi- 


cago, 
Key Seaters 
Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. FW. Pi, 

ter, N. 
Mitts & Merrill, 
Whitney Mfg. 


Keys, Machine 
Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Are 


Roches- 


Saginaw, Mich. 
Co., Hartford, Conn. 


General Electric Co., N. Y. City. 
Western Electric Co., Chicago, [Il]. 
Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 


Lathe attachments 


National Machine Tool Co., Cin- 
cinnati, O 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

nee? & Co., Chas. H., Chicago, 

Le os ga Wm. G., So. Norwalk, 

Pratt é Whitney Co., Hartford, 


Tindel Co., Eddystone, Pa. 


Lathes 
American Tool Wks. Co 
Automatic Mach. Co., 


Mass. 
Bernes Co., B. “3 Rockford, III. 
. & John, Rock- 


Barnes Co., W. 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Bullard Mach. Tool Co., Bridge- 
port, Conn 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Diamond Machine Co., Prov., B. 1. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Greenfield, 


Lodge & Shipley Mch. Tool Co., 
Cincinnati. O. 
McCabe, J. J.. New York. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. fool Co., New York. 


Pratt - Whitney Co., Hartford, 
Con 

Prentios Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 


Streit Mach. Co., A., Cincin., O. 
Letters, Pattern 


Brim, A. W., Seneca Falls, N. Y. 
Butler, A. G., Coty. 
Levels 

Davis & Cook, Watertown, N. Y. 
Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Da. 

Narragansett Mach. Co., Provi- 
dence, R. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
toa, a. 

Lubricants 

Besly & Co., Chas. H., Chicago, III. 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 


Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, Ms Ee 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer C o., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Da. 

Blanchard Mach. Co., The, 

Co., Cleveland, O. 


ton, Mass. 
Eclipse Mach. 
Fawcus Mch. Co., Pittsburgh, Va. 
Hart, Fredk., Poughkeepsie, N. Y. 
Hoefer Mfg. Co., Freeport, Ill. 
Pratt & Whitney Co., Hartford, 
Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Woodward & Rogers Co., Hart- 
ford, Conn. 
Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, III. 
Billings & Spencer Co., Hartford, 
Conn. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Cleveland Twist Drill Co., Cleve- 


Bos- 


land, 
Davis & Cook, Watertown, N. Y. 
Hammacher, Schlemmer & Co., 


New York. 
McCrosky, F. B., Cincinnati, O. 
Mass. Too! Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 

Wyke & vo., J., E. Boston, Mass. 

Machinists’ Supplies 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, 

Rogers, John M., Gage & 
Works, Gloucester City, 


standara Tool Co., Cleveland, O. 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Works, Gloucester City, 
Metal, Bearing 
we & Co., Chas. II., Chicago, 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Metal, Perforated 
Buffalo, 


Throop Perforating Co., 
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Micrometer Calipers 
Brown & nore Mfg. Co., Provi- 


dence, I 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 

Co., J. T., Providence, 

Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & re Mfg. Co., Provi- 
dence, 

Milling Mach. Co., Cin- 


cinnati, O. 
Whitney Mfg. Co., Hartford, Conn. 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Loop-Lock Mach. Co., Waltham, 


Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Machines, Horizon- 
ta 


Adams Co., Dubuque, lowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling "Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 


ord, Il. 

Newton Mach. Tool Wks., Phila- 
delphia, Da. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co.. Hartford, 
Conn. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Mfg. Co., Provi- 
dence, k. 

Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., 

Hill, Clarke & Co., Boston, Mass. 

Kemipsmith Mfg. Co., Milwaukee, 


‘Blond Teol Coa., B. K.. 
Cincinnati, 

Marsi all & Mechry. Co., 
Chicago, 

McCabe, J. J., New Y 

— Mach. Tool Co., “Springfield, 
Ohio. 

Prentiss Tool & Supply Co., 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown Mfg. Co., Provi- 
dence 

cineinnatt Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


New 


Wis. 

Le Blond Mach. Tool Co, 
Cincinnati, ©. 

Marshall & Huschart Mchry. Co., 
Chicago, 14. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co,, New 
York 


Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Garvin Mach. Co., New York. 


Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Pratt & Whitney 
onn. 
Quint, A. D., 


Co., Hartford, 
Hartford, Conn. 


Torrington, Ct.. 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, 
Conn. 

Ro we Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 


Molding Machines 
Adams Co., The, Dubuque, lowa. 
American Foundry & Mach. Co., 


Hanover, Pa. 
Tabor Mfg. Co., Philadelphia, Pa. 


Molds, Hammer and Vise 
Jaw 
Field, Chas. H., Providence, R. I. 


Mortising Machines, Chain 

New Britain Mch. Co., New Brit 
ain, Conn, 

Motors, Electric 

C & C Electric Co., New York. 

ee Engr. Co., Milwaukee, 
Vis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

ick Dynamo & Motor Wks., Belle- 
ville, N. J. 

yeneral Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil- 


waukee, Wis. 
Elec. Co., Milwaukee, 


Milwaukee, 


, Madison, 


National Electric Co., 
‘is. 
ee Elec. Mfg. Co. 
Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Electric Co., New York. 
Storey Motor & Electric Co., Har- 
rison, N. J. 
Triumph Elec. Co., Cincinnati, O 
Western Electric 0., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

Turner Brass Works, Chicago, Il. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H. 

Bowen Mfg. Co., Auburn, N. 

Crane Co., Chicago, Ill. 

Lunkenhelmer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


‘onn. 
The Winkley Co., Hartford, Conn. 


Oils 
Besly & Co., Chas. H., Chicago, III. 


Harris Oil Co., A. W., Provi., R. I 
Oils, Slushing 
Harris Oil Co., A. W., Provi., R. I. 


Oil Stones 

Pike Mfg. Co., Pike Station, N. H. 
Packing, Steam Joint 
Jenkins Bros., New York. 

N. va, Belting & Packing Co., New 


ork. 
Peerless Rubber Mfg. Co., New 
Pans, Lathe 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Pans, Shop 


Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, 0. 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Stevens & Co., Milo B., Washing 
ton, D. C 

Pattern Shop Machinery 

American Mchry. Co., Grand 
Rapids, Mich. 


Raker Bros., Toledo, O. 

Brown & Zortman Mchry. 
Pittsburg, Pa. 

Fay & Scott. Dexter. Me. 

Field, Chas. H., Providence, R. I. 

Greaves, Klusman & Co., Cin., O. 

Prentiss Tool & Supply Co., New 
York. 

Washburn 
Mass. 


Patterns, Wood 

Hartford Pattern & Model 
Hartford, Conn. 

Pencils 

Keuffel & Esser Co., New York. 


Co., 


Shops, Worcester, 


Co., 


Pinion Cutters 
Lock Mach. Co., Waltham, 
Mas 


Pipe and Fittings 
Crane Co., Chicago, 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. 
wardsville, Ill. 
Curtis & Curtis Co., 

Conn. 
Merrell Mfg. Co., Toledo, O. 
Oster Mfg. Co., Cleveland, ©. 
Reed Mfg. Co., Erie, Va. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greentield, Mass. 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Co., Ed- 


Bridgeport, 


Cleve 


Planers 

American Tool Wks. Co., 

Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

— Planer Co., Mark, Nashua, 
§ 


Co., New York. 
Cincinnati, O. 
Co., Edwin, 


Cin., ¢ 


Garvin Mach. 

Gray Co., G. A., 

Harrington, Son & 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


Planers, Portable 

Underwood & Co., Il. B., 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 


Cleveland, O. 
Newton Mach. Tool Wks., Phila- 
New York. 


Planer Co., 


Phila 


delphia, Pa. 
Pond Mach. Tool Co., 


Underwood & Co., Il. B., Phila- 
delphia, Pa. 

Presses, Hand 

Perkins Mach. Co., So. Boston, 


Mass. 
Presses, Hydraulic 


Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Bliss Co., E. W., Brooklyn, N. Y. 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Perkins Mach. Co., So. Boston, 
Mass. 


Prentiss Tool & Supply Co., New 


York. 
Profilers 
Garvin Mach. Co., 
Pratt & Whitney Co., 

Conn. 
Palleys 
American Pulley 


New York. 
Hartford, 


Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi 
eago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O 
Hfloward Iron Wks., Buffalo, N. Y. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., 
The Xylotite Co., 


Columbus, Ind. 
Cincinnati, O. 


Friction Cone 
Boston, 


Palleys, 

Evans Friction Cone Co., 
Mass. 

Palley Turning and Boring 
Machines 

Harrington, Son & Co., 
Philadelphia, Pa. 

New Haven Mfg. Co., 


Edwin, 
New Haven, 


Conn. 
Niles Tool Works Co.. New York. 
Streit Mach. Co., A., Cincin., O. 


Pulleys, Speed Changing 


Speed Changing VTulley Co., 
Indianapolis, Ind. 

Pumps, Hydraulic 

Watson-Stillman Co., New York 


Panches, Hydraulic 
Bement, Miles & Co., New 
Bethlehem Fdry. & Mch 
Bethlehem, Pa. 
Watson-Stillman Co., 


York 
Co., So 
New York. 


Panches, Power 


Bliss Co., E. W., Brooklyn, N. Y. 
tremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 


Cincinnati, O. 
Cleveland Punch & Shear Wks 
Co., Cleveland, O. 
Hilles & Jones Co., 
Del. 
Long & 
Ohio. 
Perkins 
Mass 
Reade Mehry. Co., 

Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
fleld, Vt. 

Le Blond Mach. 
Cincinnati, O. 

Reed Co., F. E., Worcester, 

Racks, Cut 

Fellows Gear Shaper Co., 
field, 

Nut all Co., R. D., 

Simonds Mfg. Co., 


Wilmington, 
Allstatter Co., Hamilton, 


Mach. Co., Boston, 


Cleveland, O 


Tool Co., R. K., 
Mass 


Spring 


Pittsburgh, Pa 
Pittsburgh, Pa 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O. 

Clough, R. M., Tolland, Conn. 

McCrosky, F. B., Cincinnati, O. 

Morse Twist Drill & Mach. Co., 
_ New_Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn, 

Rogers, John M., Boat, Gage & 
Works,* Gloucester City, 

d. 


Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Reaming Stands 

a Planer Co., Mark, Nashua, 


aN. 


Rheostats 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Riveters, Pneumatic 

Bement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 


Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadeiphia, Pa. 

Appliances Co., Chicago, 


Rand Drill Co., New York. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 

Riveters, Hydraulic 

Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Riveting Machines 

Bement, Miles & Co., New York. 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Chambersburg Engr. Co., Cham- 


bersvurg, Pa. 
Long & Alistatter Co., Hamilton, 


Ohio. 
Perkins Mach. So. 


Mass. 
Roller and Ball Bearings 
Rall Bearing Co., Philadel., Pa. 
Bantam Mfg. Co., Bantam, Conn. 
Rolling Mill Machinery 


Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 
Hilles & Jones Co., 


& Whitney Co., 


Co., Boston, 


Wilmington, 


Del. 
Pratt Hartford, 


Conn 
Rubber Goods, Mechanical 
pong & Packing Co., New 
Ork, 


Peerless Rubber Mfg. Co., New 
York. 
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Rules, Steel 

Mass. Tool Co., Greenfield, Mass. 

Sawyer ‘To! o., Fitchburg, Ma33. 

Slocomb Co., J. T., Provi., R. 1. 

Safety Valves, Pop 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Posten, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sand Blast Apparatus 

Paxson Co., J. W., Vhiladel., 

Sand Mixing Machines 

Hanna, E. Chicago, Ill. 

Obermayer Co., S., Cincinnati, O. 

Sawing Machines, Metal 

Cleveland Punch & Sbear Works 


Co., Cleveland, O. 
Cochrane-Bly Mach. Works, Ro- 


chester, 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., 
Conn. 

Reade Mchry. Co., Cleveland, O 

West Haven Mfg. Co., New Haven, 
Conn. 

Sawing Machines, Wood 

Brown & Zortman Mchry. Co., 
Pittsburg, Va. 


Schools, Correspondence 


Amer. School of Correspondence, 
Chicago, III. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Schools, Technical 

of Mines, Lloughton, 


Pa. 


Hartford, 


State College of Ky., Lexington, 
K 


Sere’ w Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Dreses Mach. ‘'ool Co., Cincin., O. 

Marshall & Iluschart Mchry. Co., 
Chicago, Ill. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 
dence, R. IL. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. 

New York. 


ter, Mass. 
Garvin Mach. Co., 
Jones & Lamson Mch. Co., Spring- 
field, 
Pearson Mach. Co., Chicago, Ill. 


Provl- 


Tool Worces- 


Potter & ae Mach. Co., 
Pawtucket, R. 
Pratt & Whitney. "Co., Hartford, 


Conn, 
= & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 
Screw Machinery, Wood and 
Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 
Screw Plates 
Besly & Co., Chas. H., Chicago, Ill. 
Carpenter Tap & Die Co., J. M., 


Pawtucket, R. IL. 
Card Mfg. Co., S. W., Mansfield, 


Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Second Hand Machinery 


Baird Machy. Co., Pittsburg, Pa. 


Bennett, Geo. L., New York. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Brown & Zortman Mehry. Co., 


Pittsburgh, Pa. 
Carlin Mchry. & Supply Co., Al- 


legheny, Pa. 

Fairbanks Co., Philadelphia, Pa. 
Garvin Mech. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Kinsey Co., EK. A., Cincinnati, O. 

Marshall & tluschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co New York. 

Packard Machinery Co., O. L., 
Chicago, 

Pratt k, Whitney Co., Hartford, 
Con 

Preatios Tool & Supply Co., New 


York. 
Toomey, Frank, Vhiladelphia, Pa. 
Wickes Bros., New York. 
Wormer Machy. Co., C. C., De- 


troit, Mich. 


Shapers 

American ‘Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
N. Il 


Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Ilendey Mch. Co., Torrington, Ct. 

Hill, Clarke . Co., Boston, Mass. 

Kelly Co., R. Xenia, Ohio. 

Marshall & Mehry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 


Perkins Mach. Co., So. Boston, 
Mass. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Prentiss Tool & Supply Co., New 


ork. 
Steptoe Shaper Co., John, Cincin- 
nati, O. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

— & Jones Co., Wilmington, 


De 
Long & Allstatter Co., Hamilton, 
Ot 


Perkins Mach. Co., So. 
Mass. 

Reade Mehry. Co., 

Shears, Rotary 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Boston, 


Cleveland, ¢ 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 
Mass. 


Shelving, Shop 


New Britain Mach. Co., New Brit- 
ain, Conn. 


Slide Rests 
Reed Co., F. E., Worcester, Mass. 


Slotters 


Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

= Mach. Co., Wilmington, 
Jel. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Sockets and Sleeves 


New Process Twist Drill 
Taunton, Mass. 


Co., 


Sprecket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Iederal Mfg. Co., Cleveland, O. 


Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Bridge- 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Werd & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 


Boker & Co., Hermann, New York. 
Firth-Sterling Steel Co., Demmler, 


Pa. 
Patriarche & Bell, New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 


Stones, Oil 


Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Excelsior Needle Co., 
Conn. 


Torrington, 


‘| Ilarrington, Son 


Switchboards 

Cc & C Electric Co., New York. 
Triumph Eke. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Tapping Machines and At- 
tachments 

3aker Bros., Toledo, O 


The Beaman & Smith Co., Provi- 
dence, R. I. 
Bickford Drill & Tool Co., Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Lrrington, F. A., N. Y. City. 

Kosdick Mach. ‘Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Laven, 
Conn. 


Modern Too' Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Whitney Mfg. Co., Hartford, Conn. 

Wcodward & Rogers Co., Hart- 
ford, Conn. 


Taps, Collapsing 


Geometric Drill Co., New Haven, 
Conn. 

Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Maustfield, 
ulass. 

Carpenter —. & Die Co., J. M., 
Pawtucket, 

Clevelanca Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Il. 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mig. Co., Cleveland, ©. 

latterson, Gottiried & llunter, 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Standara Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 


Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 

Thread Cutting Tools 


LBesly & Co., Chas. H., Chicago, Ill. 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 


Hartford, 


Conn. 
Rivett-Dock Co., Mass. 


Tool Holders 


aay | Bros. Tool Co., Chi- 
cago, 


Ill 
Hoggson & Pettis Mfg. Co., New 
Ilaven, Conn. 
McCrosky, F. B., Cincinnati, O. 
O. K. Tool Holder Co., Shelton, 
Conn. 
Tools, Small 
See Machinists’ Small Tools. 
Tracing Cloth 


Keuffel & Esser Co., New York. 
Hardtmuth, L. & C., New York. 


Boston, 


Transmission Machinery 


American Pulley Co., Phila., Fa. 

Caldwell & Son Co., H. W., Chi- 
cago, ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Link-Belt ingineering Co., 'phila- 
delphia, Pa. 


National Machine Tool Co., Cin- 
cinnati, O. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Trimmers, Wood 


American Mchry. Co., Grand 
Rapids, Mich. 

Carlin Mechry. & Supply Co., 
Allegheny, Pa. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 


& Co., Edwin, 

Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 


Tubing, Steel 
— Steel Tube Co., Pittsburgh, 
‘a. 


Turret Machines 
Automatic Mach. Co., Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin- 
nati, O. 
Brown & Sharpe Mfg. Co., Provi- 


dence, Kh. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 


Dreses Mach. “ool Co., Cincin., O. 

Flather & Co., Neshua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarsae & Co., Boston, Mass. 

Jones & Lamson Meh. Co., Spring- 
field, V. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, OU. 

Milwaukee Mach. Mil- 
waukee, Wis. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 

Ww — & Swasey Co., 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 
Turrets, Carriage 
fay & Scott, Dexter, Me. 
Twist Drills 
Cleveland Twist Drill Co., Cleve- 


land, 
& Co., 


Hammacher, 
New York. 

Morse Twist Drill & M. Co., New 

Bedford, Mass. 


Tool Co., 


Cleveland, 


Schlemmer 


Ncw Prozess Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 


Standard Tool Co., Cleveland, O. 
Universal Joints 
Baush Machine Tool Co., 


Spring- 
field, Mass. 
Gray & Prior Mch. Co., Hartford, 


Conn. 

Varderbeek Tool Wks., Hartford, 
Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

— Mach. Mfg. Co., Warren, 

‘a. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Hanna, E. E., Chicago, Lil. 

Howard Iron Wks., Buffalo, N. Y. 

Jacobson Mach. Mfg. Co., Warren, 


‘a. 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 


Conn. 
Saunders’ wons, D., Yonkers, N. Y. 


Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrin ton, ee. 
Pratt & Whitney Co., artford, 
Conn. 

Vises, Wood Workers’ 
Emmert Mfg. Co., Waynesboro, Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding Machines 
Long & Allistatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machin- 
ery 


Hoefer Mfg. Co., Freeport, III. 
Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn. 


Worm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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